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SECTION  1 


ENVIRONMENTAL  QUALITY  ANALYSIS 


Environmental  Quality  ( EQ )  Account: 


Surface  Water  Quantity  and  Quality. — Big  Horn  River  flows 
many  years  to  meet  the  annual  needs  of  the  Preferred  Plan 
Table).  In  years  where  this  would  not  be  the  case,  releas 
from  Boysen  Reservoir.  These  releases  would  be  to  replace 
diversions  whenever  flows  in  the  river  were  380  ft-Vs  or  1 
resulting  in  no  water  quantity  impacts  attributable  to  the 


are  sufficient  in 
(see  the  EQ 
es  would  be  made 
West  side 
ess  at  Worland, 
Westside  Project. 


Water  quality  constituents  (TDS,  trace  constituents/metallic  elements,  and 
pesticides)  in  the  Big  Horn  River  were  determined  to  increase  slightly  with 
the  project  but  would  pose  no  threat  to  human  or  aquatic  species,  based  on 
published  standards.  Sediment  reaching  the  Big  Horn  River  from  the  project 
area  is  estimated  to  increase  by  16  tons/year  (9  percent  higher  than 
present).  This  increase  is  judged  to  be  insignificant  on  turbidity  and 
aquatic  species  in  comparison  to  the  present  condition  (see  EQ  Table). 

Ground  Water  Quantity  and  Quality. — Ground  water  in  the  project  area  is  of 
limited  quantity  (up  to  15  gpm)  and  poor  quality  (up  to  1,590  ppm  TDS). 

The  Preferred  Plan  would  add  approximately  3,600  acre-feet  of  ground  water 
inflow  until  project  drains  were  installed,  after  which  time  the  quantity 
per  year  would  be  approximately  1,500  acre-feet  (see  EQ  Table).  This 
quantity  increase  would  have  no  significant  effect  on  the  area  as  ground 
water  is  not  widely  used  due  to  low  yields. 


The  only  anticipated  significant  project  effect  on  ground  water  quality  is 
an  increase  in  iron  levels  (mean  concentration  of  1,492  ppb)  which 
presently  exceeds  the  Federal  Primary  or  Secondary  Drinking  Water  Standards 
of  300  ppb  (see  EQ  Table).  At  these  projected  concentrations,  water  would 
be  unappealing  and  unpalatable.  As  little  use  is  presently  made  of  ground 
water  due  to  poor  quality  no  significant  effects  are  anticipated  and  no 
mitigation  planned. 

Fisheries . — Based  on  the  surface  water  quantity  analyses,  there  would  be  no 
effects  on  the  Big  Horn  River  fishery.  Water  quality  changes  would  be 
insignificant  and  therefore  would  not  affect  the  fishery. 
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Surface  Water  Quantity: 

(Big  Horn  River) 
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Unappropriated  flows 
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Reservoir  to  replace  Westside 
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Fisheries : 


Being  maintained  by 
present  flows  and/or  * 
reservoir  elevations/ 
•tor  age. 


Smw  as  present. 


Federal  Primary  or  Secondary  Drinking 
Water  Standard  of  DO  ppb,  causing 
water  to  be  inappeal ing  and 
isipa  lac  able. 

Ho  change.  Westside  diversions 
will  be  replaced  by  releases  from 
Boysen  Reservoir,  wlien  necessary. 


Wildlife: 

Crucial  Winter  Range 
-  Acres 


Approximately  94,100 
acres  of  crucial  winter 
range  occur  within  the 
range  of  the  Fifteemaile 
Antelope  Herd  unit. 


Sane  aa  present. 


Develofinent  of  Preferred  Plan 
would  result  in  loss  of  4,D2 
acres  of  antelope  crucial  winter 
range. 


Crucial  Winter  Range 
-  Sagebrush  biomass 


An  estimated  1,088,300 
pounds  of  forage  exist 
on  lands  Chat  would  be 
irrigated. 


Saw  aa  present. 


The  forage  (sagebrush)  cn  lands 
to  be  irrigated  would  be  lost, 
but  would  be  replaced  thnx^h 
changes  in  grazing  allotments. 


Depredation 


N/A  -  Public  rangelmnd 


Sane  aa  present. 


Depredation  claims  would  be  paid 
fran  a  fixid  established  by 
irrigators. 


Soil  Erosion: 


Estimated  losses  are 
0.38  tana  per  acre. 


Smw  aa  present.  Soil  losses  are  estimated  to 

increase  to  an  average  of  4.0  tons 
per  acre,  ranging  frm  .01  ton  per 
acre  for  alfalfa  to  9.7  tons  per 
acre  for  sugar  beets. 


Land  Use: 
Acreage 


4,693  acres  of  4,950 
acres  in  project 
boundaries  are  public 
rangeland.  O/er 
2,000,000  acres  of  publie 
land  occur  in  two-county 
area. 


Sane  a a  present. 


4,693  acres  of  public  rangeland 
would  be  converted  to  privately 
owned  irrigated  cropland. 


Public  Access 


Unlimited  access  to  public 
land. 


Saw  as  present. 


OlA's  to  mitigate  for  loss 
of  recreation. 


Livestock  Grazing: 


Cultural  Resources: 


Predominant  use  of  public 
land  in  the  area  is 
grazing  of  cattle  aid 
aheep, 


23-*  archeological  sites 
in  project  boundaries 
with  800  acres  yet  to  be 
surveyed . 


Sane  as  present.  Project  development  would 

eliminate  four  grazing  allot¬ 
ments  for  2,309  AUts.  Addi¬ 
tional  allotments  would  be 
modified  to  provide  antelope 
crucial  winter  range  mitigation. 

Sites  would  At  least  20  sites  would  be 

continue  to  exist  disturbed  by  project  construction 
with  aame  but  would  be  mitigated  by 

degradation  due  excavation  and/or  data  recording, 
to  natural  forces. 
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Wildlife. — The  lands  proposed  for  irrigation  development  presently  support 
stands  of  sagebrush,  classified  as  crucial  antelope  winter  range  by  the 
WGFD.  Crucial  winter  range  is  highly  valued  for  its  high  productivity,  the 
fact  that  it  stays  snow-free  and  the  excellent  cover  it  provides  for 
fawning.  A  mitigation  plan  to  compensate  for  losses  of  4,302  acres  of 
crucial  winter  range  for  antelope  has  been  developed.  The  basic  concept  of 
the  winter  range  mitigation  plan  is  to  increase  forage  production  on 
non-project  areas  through  the  adjustment  or  modification  of  existing 
grazing  leases.  With  the  project  the  total  amount  of  forage  available 
would  be  the  same  as  at  present,  albeit  on  a  smaller  total  acreage.  For 
these  reasons,  mitigation  will  be  in  place  before  construction. 

The  Wyoming  Game  and  Fish  Department  has  expressed  concern  over  potential 
game  animal  depredation  claims  which,  by  law,  they  are  responsible  for.  A 
fund  would  be  established  and  funded  by  the  irrigators  to  pay  any  claims  on 
project  land. 

Soil  Erosion. — Soil  losses  due  to  wind  and  water  are  expected  to  be  slight 
(0.38  tons  per  acre)  without  the  project.  Construction  of  the  project 
would  significantly  increase  losses  to  an  average  of  4  tons  per  acre,  based 
on  the  assumed  crop  rotation  of  malt  barley,  sugar  beets,  alfalfa  and 
irrigated  pasture. 

Land  Use. — The  Westside  Project  would  change  land  ownership  of  4,693  acres 
of  public  rangeland;  4,068  of  these  acres  would  be  converted  to  irrigated 
cropland.  The  land  is  presently  used  for  grazing,  wildlife,  recreation, 
and  petroleum  exploration.  Also,  permitted  grazing  uses  would  be  modified 
on  other  allotments  (the  number  and  acreages  as  yet  undetermined)  to 
provide  the  necessary  improvements  in  forage  (sagebrush)  production  to 
achieve  mitigation  for  antelope  crucial  winter  range. 

To  compensate  for  lost  recreation  and  small  and  nongame  habitat  in  the 
project  area,  406  acres  would  be  retained  in  public  ownership  to  be  managed 
as  CMA's. 
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Livestock  Grazing. — The  project  includes  parts  of  four  grazing  allotments 
leased  by  BLM,  with  a  total  of  2,309  AUMs  (animal  unit  months,  i.e.,  the 
forage  necessary  to  support  1  mature  cow,  with  or  without  calf,  for 
1  month ) . 

The  Preferred  Plan  would  cause  the  loss  of  grazing  on  4,693  acres  of  public 
rangeland,  which  could  lead  to  the  cancellation  of  grazing  over  an  entire 
allotment,  even  though  only  a  part  of  the  allotment  were  affected.  Range 
improvements  and  cattle  watering  access  points  would  be  lost  along  with  the 
cancellation  of  an  allotment. 

Further  reductions  in  grazing  would  occur  on  non-project  allotments  to 
achieve  mitigation  for  antelope  crucial  winter  range.  Grazing  allotments 
would  be  changed  to  provide  4,115  AUM 1 s . 

The  four  allotments  that  would  be  affected  by  project  development  are 
operated  by  landowners  who  would  receive  irrigation.  Allotments  affected 
as  a  result  of  antelope  winter  range  mitigation,  and  associated 
negotiations,  would  be  the  responsibility  of  the  irrigation  district. 

Cultural  Resources. — There  are  234  archeological  sites  in  the  project  area 
which  could  be  eligible  for  the  National  Register  of  Historic  Places.  At 
least  20  sites  would  be  affected  by  the  project.  About  800  acres  remain  to 
be  surveyed. 

Final  surveys,  testing,  and  any  required  mitigation,  would  be  completed 
before  construction  under  36  CFR  800,  the  National  Historic  Preservation 
Act  of  1966  (as  amended),  and  Reclamation  Instructions  376.11. 

Other  factors  that  were  evaluated,  but  were  determined  to  not  be 
significantly  affected,  were  mineral  resources,  air  quality,  prime  or 
unique  farmlands,  and  energy. 


5 


SECTION  2 


METHODS 


The  U.S.  Fish  and  Wildlife  Service's  Mitigation  Policy  (Federal  Register 
Volume  46,  Number  15,  Pages  7644-7663;  January  23,  1981),  which  established 
Resource  Categories,  Designation  Criteria  and  Mitigation  Planning  Goals  for 
habitat  values  which  may  be  impacted  by  project  development,  was  used  to 
rate  the  value  of  the  habitats  on  the  Westsid  Project  area.  The  evaluation 

categories: 


Resource 

Category 

Des ignat ion 

Criteria 

Planning  Goal _ _ 

1 

High  value  for  evaluation 
species  and  is  unique  and 
irreplaceable  on  a  national 
basis  or  in  the  ecoregion 

section . 

No  loss  of  existing 

habitat  value. 

2 

Hi^h  value  for  evaluation 

species  and  scarce  or 

becoming  scarce. 

No  net  loss  of  in-kind 

habitat  value. 

3 

High  to  medium  value  for 

evaluation  species  and 

abundant . 

No  net  loss  of  habitat 

value  while  minimizing 

loss  of  in-kind  habitat 

value . 

4 

Medium  to  low  value  for 

evaluation  species. 

Minimize  loss  of  habitat 

value . 

Terrestrial 


Terrestrial 
by  WGFD  and 
years.  Data 
deer  in  Hunt 
Observation 


wildlife  resources  in  the  Westside  Project  have 
Bureau  of  Land  Management  (BLM)  personnel  for  a 
from  the  big  surveys  for  antelope  in  Hunt  Area 
Area  125  recorded  on  the  WGFD  computer-based  W 
system  were  sued  to  summarize  population  number 


been  monitored 
number  of 
77  and  mule 
i Id  1 i f e 
s  and 
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distribution  on  the  Westside  Project  area.  Sage  grouse  leks  and  wintering 
areas  were  pinpointed  using  WGFD  and  BLM  overlays.  Waterfowl  numbers  and 
concentration  areas  on  the  Bighorn  River  were  derived  from  WGFD  surveys. 
Nongame  birds  and  mammal  species  lists  and  the  locations  of  prairie  dog 
towns  were  compiled  from  BLM  and  WGFD  survey  information. 

Habitat  type  mapping  presented  in  this  analysis  was  complete  utilizing  BLM 
1:24,000  scale  Site  Write-up  Area  (SWA)  maps  which  delineate  range  sites. 
Vegetative  composition  on  the  range  sites  was  derived  from  the  Soil 
Vegetation  Inventory  Method  (SVIM)  inventory  of  the  Grass  Creek  Resource 
Area.  The  WGFD  inventory  1984  report  entitled  "Westside  Irrigation  Project 
-  Reconnaissance  Level  Terrestrial  Wildlife  Impact  Report"  (Luce  1984) 
detailed  the  relative  value  of  the  habitats  which  will  be  impacted  by  the 
project . 

The  Wyoming  Game  and  Fish  Department  has  prepared  vegetation  overlays  of 
the  project  area  so  the  distribution  and  acreage  of  habitat  types  important 
to  wildlife  can  be  compared  to  the  proposed  irrigated  land  development 
plan . 

Information  on  bald  eagle  winter  roosting  and  concentration  areas  along  the 
Bighorn  River;  and  data  on  the  Basin  bald  eagle  nest  were  derived  from  the 
USFWS  publication,  "Bald  Eagle  Essential  Habitat  on  or  near  Bureau  of  Land 
Management  Lands  in  Wyoming"  (Jenkins  1980),  and  WGFD  publications 
including:  the  draft  Bald  Eagle  Recovery  Plan  (Oakleaf  in  press); 

"Inventories  of  Nesting  Bald  Eagles  and  Osprey  in  Wyoming"  (Squires  and 
Oakleaf  1979),  and  "Raptor  Habitat  Study  on  State  and  Private  Lands" 
(Oakleaf  1979).  Data  assimilated  by  WGFD  and  BLM  during  mid-winter  bald 
eagle  surveys  are  also  summarized. 


F isher ies 


Fishery  data  used  for  determining  potential  impacts  were  obtained  from 
existing  records  maintained  by  WGFD.  Potential  impacts  to  the  river 
fishery  between  Boysen  and  the  Bighorn  Canal  diversion  were  based  on  a  WGFD 
study  by  Annear  and  Conder  (1981).  In  this  study,  a  physical  habitat 
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simulation  model  (IFG-4)  developed  by  the  U.S.  Fish  and  Wildlife  Service 
(USFWS)  (Bovee  and  Milhous  1978)  was  used  to  quantify  habitat  for  juvenile 
rainbow  trout  over  a  range  of  flows.  The  effect  of  various  late  summer 
flows  on  adult  trout  habitat  quality  (and  standing  crop)  was  determined 
using  the  Habitat  Quality  Index  (HQI)  (Binns  and  Eiserman  1979).  Results 
from  this  model  are  expressed  in  habitat  units  (HU)  which  are  defined  as 
the  amount  of  habitat  quality  necessary  to  produce  a  one-unit  change  in 
trout  standing  crop.  In  well-established  fisheries  where  trout  are  able  to 
complete  all  phases  of  their  life  cycle  the  measured  population  density 
normally  approximates  the  number  of  HU's  in  the  stream.  The  model  is  used 
to  estimate  potential  changes  in  HU's  with  changes  in  flow  by  measuring 
various  habitat  attributes  at  three  or  more  different  flows.  The  HQI  was 
measured  at  350  cubic  feet  per  second  (ft-Vs),  1,100  ft-Vs,  and  1,400  ft~Vs 
Estimates  of  HU  dynamics  outside  this  range  of  flows  are  not  possible. 

Maintenance  flow  (MF)  recommendations  for  segment  BHI  were  determined  by 
computer  analysis  of  hydraulic  characteristics  of  critical  riffles.  The 
Tennant  Method  (Tennant  1976)  was  used  to  identify  the  MF  recommendations 
for  BH2  and  BH3.  The  maintenance  flow  is  defined  as  a  continuous  instream 
flow  that  is  needed  to  maintain  fish  populations  at  their  existing  levels 
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The  term  dewatering,  as  used  in  this  report,  refers  to  any  additional 
removal  of  water  from  the  Bighorn  River  and  should  not  be  interpreted  to 
mean  the  removal  of  all  flowing  water  from  the  river.  Analyses  are 
provided  for  average  and  worst  case  conditions.  Average  conditions  refer 
to  years  when  water  supply  is  equal  to  or  greater  than  flows  in  average 
water  years.  Worst  case  conditions  refer  to  lower  decile  and/or  below 
average  water  years. 
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Vegetation  occurring  on  the  project  area  was  classified  into  four  habitat 
types  and  catergorized  under  the  USFWS  Mitigation  Policy.  Due  to  the 
importance  of  riverine  and  reservoir  habitats  to  terrestrial  wildlife,  it 
was  also  described  and  categorized. 

1.  Saltbrush  -  Nuttalls's  saltbrush  (Atriplex  nuttallii)  and  shadscale 
saltbrush  (Atriplex  conf ert itol ia ) .  Occur  on  shale  and  saline  upland  range 
sites  over  most  of  the  project  lands.  It  seldom  occurs  in  pure  stands, 
usually  being  associated  with  big  sagebrush.  Many  saltbrush  stands  are 
very  sparse  and  contain  more  surface  area  of  rock  and  rock  outcrop  than 
vegetative  cover. 

The  dominant  understory  species  associated  with  saltbrush  are  squirreltail 
(Sitanion  hystrix)  and  birdfoot  sage  (Artemeasia  Pedatifida). 

Nuttall's  saltbush  is  the  most  common  habitat  in  Washikie  and  Bighorn 
Counties,  and  although  browsed  by  mule  deer  and  antelope  at  all  seasons  of 
the  year,  it  is  not  considered  an  important  component  of  critical  antelope 
winter  range  nor  mule  deer  winter  range  because  of  its  low  growth  form. 

Use  by  nongame  species  is  light.  Golden  and  bald  eagles  forage  in  this 
habitat,  and  both  white-tailed  prairie  dog  towns  in  the  project  area  are 
located  in  saltbush.  This  habitat  type  was  classified  as  Resource 
Category  4  under  USFWS  Mitigation  Policy. 

2.  Saltbrush  -  This  habitat,  which  is  found  mostly  on  sandy  and  loamy 
soils,  although  rare  in  the  counties,  is  the  most  common  habitat  type  on 
the  project  area.  A  randomly  selected  sample  plot  showed  the  composition 
of  the  sagebrush  stand  to  be  approxima t ley  85  percent  big  sagebrush 
(Artemisia  tridentrata)  and  15  percent  silver  sagebrush  (Artesmeasia  cana). 
Other  shrubs  occurring  in  sagebrush  stands  include  Nuttall's  saltbrush  and 

shadscale  saltbrush.  Underst _  grasses  consisted  of  downy  brome 

(Bromeus  tectorum),  needle-and- thread  grass  (Stipa  comata) ,  Indian 
ricegrass  (Oryzopsis  hymenoides),  blue  grama  (Bouteloua  gracilis)  and 
bluebunch  wheatgrass  (Agropyron  spicatum) .  Saltbrush  habitat  is  of  high 
value  of  antelope,  mule  deer,  and  several  nongame  species  including  the 
golden  eagle.  Sagebrush,  which  is  rare  in  this  part  of  Washakie  and 
Bighorn  Counties,  is  restricted  ... 
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is  restricted  to  narrow  band  located  primarily  in  the  project  area.  All 
sagebrush  in  the  project  area  is  considered  crucial  antelope  winter  range. 
Due  to  its  importance  and  rarity,  this  habitat  type  was  classified  as 
Resource  Category  2  under  the  USFWS  Mitigation  Policy. 


3.  Grassland  -  Grassland  habitat  occurs  mainly  along  the  Bighorn  Canal  and 
in  Fivemile  Creek  bottom.  Wheatgrasses  including  western  wheatgrass 
(Agropyron  smithii),  thickspike  wheatgrass  (Agropyron  dasy s tachyum) ,  and 
streambank  wheatgrass  (agropyron  reparium) dominate  near  the  canal  and  along 
Fivemile  Creek  while  bottlebrush  squirretail  is  found  in  the  Fivemile 
Creek  floodplain.  Mule  deer  and  antelope  use  this  habitat  primarily  in 
sp  : ng  when  succulent  forbs  are  abundant.  Forgaging  bald  and  golden  eagles 
and  few  nongame  species  utilize  the  habitat  yearlong.  This  habitat  type 
was  classified  as  Resource  Category  4  under  the  USFWS  Mitigation  Policy. 


4.  Riparian  -  This  habitat  occurs  along  the  Bighorn  River,  stock  water 
reservoirs  and  some  segments  of  tributary  creeks.  On  Five  and  Tenmile 
Creeks,  plains  cottonwood  (Populus  deltoides)  is  present  in  sccattered, 
decadent  stands.  Livestock  grazing  was  prevented  regeneration  in  recent 
years,  and  most  existing  trees  are  at  least  partially  dead.  Creek  bottoms 
below  the  Bighorn  Canal  and  the  reparian  zone  along  the  Bighorn  River  vege¬ 
tated  with  plains  cottonwood.  Russian  olive  (Elaeagnus  angustifolia) , 
willow  (Salix  spp.)  and  Tamarisk  (Taraarix  spp.).  Understory  species 
include  wild  licorice  (G lycyrrhiza  spp.),  yellow  sweetclover  (Melilotus 
officinalis),  bluegrasses  (Poa  spp.)  downy  brome  (Bromus  tectorum)  and 
annual  and  perennial  thistles.  Wetlands  adjacent  to  the  river  support 
sedges  (Carex  spp.),  cattail  (Typha  latifolia),  bulrushers  (Scirpus  spp.) 
and  wide  variety  of  marsh  plants.  Approximately  30  miles  of  river  bottom 
between  the  Bighorn  Canal  diversion  and  the  mouth  of  Dobie  Creek  are 
included  in  this  category. 

Riparian  habitat  along  the  Bighorn  River  supports  the  widest  variety  of 
wildlife  of  any  habitat  in  the  project  area.  The  river  bottom  and  adjacent 
uplands  along  the  river  are  mule  deer  crucial  winter  and  yearlong  range. 
Numerous  species  of  nongame  birds  and  mammals,  including  the  endangered 
bald  eagle,  utilize  the  riparian  zone  yealong.  The  reparian  zone  along 
Tenmile  and  Fivemile  creeks,  consisting  of  scattered  cottonwoods  above  the 
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Bighorn  Canal,  has  a  species  diversity  similar  to  that  described  for  the 
Bighorn  River  in  areas  below  the  canal  where  seep  from  the  canal  provides 
moisture  during  the  growing  season.  This  important  habitat  for  wildlife 
was  classified  as  Resource  Category  2  under  the  USFWS  Mitigation  Policy. 

5.  Riverine  habitat  -  The  Bighorn  River  is  a  large  lotic  habitat  providing 
habitat  for  fish,  aquatic  furbearers ,  shorebirds  and  water  fowl. 

Maintenance  flows  in  the  river  is  important  for  retention  of  aquatic  habi¬ 
tat  values  and  the  adjacent  riparian  zone.  This  habitat  type  was 
classified  as  Resource  Category  2  under  the  USFWS  Mitigation  Policy. 


6.  Reservoir  habitat  -  Boysen  Reservoir  provides  yearlong  habitat  for 
ducks  Canada  geese,  and  is  an  important  Canada  goose  productiohn  area.  The 
most  important  habitat  on  the  reservoir  consists  of  nesting  islands  in 
Cottonwood  Bay  and  along  the  west  shoreline.  This  habitat  type  was 
classified  as  Resource  Category  3  under  the  USFWS  Mitigation  Policy. 
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SECTION  3 


WILDLIFE  MAPS  AND  SPECIES  LISTS 
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Figure  2.  Antelope  distribution  on  the  Westside  Irrigation  project  area 
during  the  winters  of  1979-1980  through  1984-1985. 
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Table  3.  Antelope  counted  on  the  Westside  Project  between  Tenmile  Creek  and 
Elk  Creek  during  the  winters  of  1978—1934^ . 


Year 

Number  of  Antelope  Observed 

Winter  Conditions 

197S-79 

357 

Very  severe 

1 Q79-S0 

356 

N  orma 1 

1980-81 

233 

Mild 

1981-82 

234 

Mild 

1982-83 

298 

Mild 

1983-84 

341 

Very  severe 

1984-85 

374  , 

Norma  1 

Average _ 313 _ 

^  Thompson  1984. 

Spring  through  fall  antelope  use  of  the  project  area  is  much  lower  than 
du"  g  the  winter.  Antelope  browse  over  most  of  the  project  area.  However, 
sagebrush  stands  are  of  major  importance  during  the  fawning  period  to  provide 
hiding  cover.  Table  4  shows  the  number  of  antelope  observed  on  counts  made  on 
the  project  area  in  August  1979-1984.  The  6  year  average  is  89  animals.  Figure 
3  shows  the  summer  antelope  distribution  on  the  project  area  for  years 
1978-1984. 

Table  4.  Antelope  counted  on  the  Westside  Project  between  Tenmile  Creek  and 
Elk  Creek  during  August  1979-1984^. 


Year_ Number  of  Antelope  Observed 


1979 

61 

1980 

- 

1981 

52 

1982 

81 

1983 

147 

1984 

106 

Average 

89 

1  Thompson  1984. 


Mule  Deer 

All  of  the  project  area  is  yearlong  mule  deer  range.  An  estimated  150-200 
mule  deer  winter  on  the  lands  which  will  be  converted  from  native  habitat  to 
cropland.  The  summer  population  is  slightly  higher  at  225-275  animals  (U.S. 
Department  of  Interior  1982).  Sagebrush  stands  and  creek  bottoms  are  the  most 
important  habitat  components.  The  riparian  zone  and  slopes  adjacent  to  the 
Bighorn  River  are  important  summer  range  and  classified  as  crucial  winter  range. 

/ 
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Figure  3.  Antelope  distribution  on  the  Vestiside  irrigation  project  area 
during  the  summers  of  1978-1984. 
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White-tailed  Deer 


The  white-tailed  deer  population  is  confined  to  riparian  zones  along 
Fiveraile  Creek  and  Tenmile  Creek  below  the  Bighorn  Canal  and  along  the  Bighorn 
River. 

Gwi„e  3irds 

Sage  grouse  occur  in  small  numbers  on  the  project  area.  No  active  leks  have 
been  located  on  or  near  project  lands.  Wintering  grouse  concentrated  near  the 
northern  end  of  the  project  area  and  along  Fiveraile  Creek  bottom  in  1984-1985. 
The  largest  group  of  grouse  observed  was  23.  Grouse  did  not  use  any  particular 
location  extensively  and  appeared  to  range  over  a  large  area.  Most  of  the  big 
sagebrush  stands  which  provide  sage  grouse  habitat  in  the  immediate  locale  occur 
on  the  lands  which  may  be  converted  from  native  habitat  to  cropland;  however, 
the  impact  to  the  small  sage  grouse  population  will  be  minimal. 

..ungarian  partridge,  turkey,  mourning  dove  and  pheasant  inhabit  the  riparian 
zone  along  the  Bighorn  River  and  adjacent  croplands  where  food  and  the 
appropriate  habitat  are  available.  Chukar  partridge  inhabit  steep  slopes  and 
bottoms  throughout  the  project  area,  but  especially  near  Fiveraile  and  Tenmile 
Creeks . 

Waterfowl 

Boysen  Reservoir  and  the  Bighorn  River  between  Worland  and  Yellowtail 
Reservoir  are  important  for  Canada  geese  and  ducks  yearlong. 

Canada  goose  breeding  pair  surveys  conducted  over  the  last  10  years  show  a 
steady  increase  in  nesting  on  islands  in  bays  along  the  west  shoreline  of  Boysen 
Reservoir.  The  population  has  increased  almost  annually  since  1974,  and  reached 
a  high  of  54  breeding  pairs  in  1984  (Table  5). 

Table  5.  Breeding  pairs  of  Canada  geese  observed  on  Boysen  Reservoir, 

1974-1984* . 


Year 


Number  of  Breeding 
Pairs  of  Canada  Geese 


1974 

13 

1975 

23 

1976 

12 

1977 

24 

1978 

30 

1979 

13 

1980 

33 

1981 

33 

1982 

21 

1983 

42 

1984 

54 

^  Serd iuk  1984. 
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Canada  goose  breeding  ground  surveys  along  the  Westside  Project  Area  between 
Worland  and  Manderson  from  1977  through  1982  recorded  a  high  of  28  breeding 
r-l:s  cn  the  river  in  1982.  Twenty-one  breeding  pairs  were  counted  between 
Manderson  and  Basin  in  1982  and  a  similar  density  exists  all  the  way  to 
Yellow tail  Reservoir.  The  trend  in  this  area  since  1965  has  been  a  6-12%  annual 
increase  in  breeding  pair  density,  and  this  trend  is  expected  to  continue.  Most 
of  these  geese  are  island  nesters.  However,  the  20  artificial  nest  structures 
between  Thermopolis  and  Yellowtail  Reservoir  have  attracted  nesting  geese,  and 
there  is  a  potential  for  installation  of  more  nest  structures.  Brood-rear ir.g 
takes  place  along  the  entire  Westside  project  area,  but  favored  areas  are  near 
grazed  pastures,  hayland  and  shallow,  marshy  areas  adjacent  to  the  river. 
Approximately  400  geese  winter  on  the  river  between  Worland  and  Basin,  mainly 
around  Manderson. 

Duck  breeding  pair  density  along  the  Bighorn  River  between  Worland  and 
Manderson  is  3.66/square  mile  -  the  highest  density  observed  in  the  Bighorn 
Basin  (Table  6).  Approximately  300  to  500  ducks  winter  in  the  project  area, 
mainly  around  Manderson. 


Table  6.  Waterfowl  species  which  have  been  observed  on  the  Westside 
Irrigation  Project  Area^. 


Species 

Breeding  Status^ 

Seasonal  Status^ 

Canada  Goose 

* 

R 

Snow  Goose 

0 

M 

Mai  lard 

★ 

R 

G adwal 1 

B 

R 

P intail 

* 

R 

Green-winged  Teal 

B 

R 

Blue-winged  Teal 

★ 

S 

Cinnamon  Teal 

B 

S 

American  Wigeon 

B 

R 

Northern  Shoveler 

B 

S 

Wood  Duck 

★ 

S 

Redhead 

B 

S 

Ring-necked  Duck 

S 

Canvasback 

s 

Lesser  Scaup 

b 

s 

Common  Goldeneye 

R 

Barrow's  Goldeneye 

b 

R 

Buf  f lehead 

R 

Harlequin  Duck 

0 

s 

Ruddy  Duck 

B 

S 

Hooded  Merganser 

0 

R 

Common  Merganser 

★ 

R 

Sandhill  Crane 

* 

S 

Virginia  Rail 

S 

Sora 

B 

S 

American  Coot 

★ 

S 

Common  Snipe 

* 

S 

■“•Luce  1984 
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Fitton  and  Howe  1979 
Oak leaf  et  al.  1982 


2*-Conf irmed  breeding  on  Che  Westside  Project  Area  (nesc  or  dependent  young 
observed. 

S-Confirmed  breeding  in  the  latilong. 

b-Circuras tantial  evidence  of  breeding  in  the  latilong. 

0- Observed  in  the  latilong. 

^R-Yearlong  Resident 
S-Summer  Resident 
M-Migrates  through  Wyoming 


Small  Game  and  Furbearers 

Cottontail  rabbits  are  abundant  on  both  upland  and  riparian  habitat 
thr'~  ghout  the  project  area.  Beaver,  muskrat  and  mink  are  found  along  the 
ri\;r.  Badger  and  bobcat  inhabit  upland  areas. 


Endangered  Species 

Black-Footed  Ferret  -  Three  white-tailed  prairie  dog  towns  of  approximately 
300  acres  (15-20  holes/A),  300  acres  (5-10  holes/A)  and  1,000  acres  (0-5 
holes/A)  respectively,  occur  in  the  project  area,  so  potential  habitat  for  the 
endangered  black-footed  ferret  is  present.  Winter  searches  conducted  on  two  of 
the  towns  in  1984-1985  did  not  indicate  current  use  of  either  town  by  black¬ 
footed  ferrets,  but  if  searches  in  nearby  towns  on  or  off  of  the  project  area 
indicate  ferret  presence,  the  prairie  dog  towns  on  the  project  area  could  be 
considered  part  of  a  larger  complex  and  have  significant  value. 

Bald  Eagle  -  Bald  eagles  winter  and  nest  along  the  Bighorn  River  between 
Wind  River  Canyon  and  Yellowtail  Reservoir.  Nesting  territories  active  in  1983 
included  one  on  WGFD ’ s  Yellowtail  Habitat  Unit  adjacent  to  Yellowtail  Reservoir 
and  one  along  the  Bighorn  River  approximately  4  miles  down  river  from  the  Town 
of  Basin.  The  Yellowtail  nest  was  active  in  1984.  The  Basin  nest  territory  was 
occupied  in  1984,  but  nesting  did  not  take  place.  Nesting  pairs  along  the 
Bighorn  River  probably  winter  on  or  near  nesting  territories,  but  defend  their 
nest  territory  only  during  the  April-July  period. 

The  Bighorn  River  system  is  an  important  bald  eagle  wintering  area.  The 
annual  January  censuses  conducted  by  BLM  personnel  show  an  average  of  30  bald 
eagles  wintering  between  Wind  River  Canyon  and  Basin  during  the  years  1979-1984. 
An  average  of  14  bald  eagles  wintered  along  the  Westside  Project  Area  during 
those  same  years  (Table  7). 
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Table  7.  Bald  eagles  wintering  along  the  Bighorn  River  between  Wind  River 
Canyon  and  Basin,  Wyoming  during  the  years  1979-1984. 


Wind  River  Canyon 
Year  toNeiber 

Westside  Project 
Area 

%  of 

Total 

Manderson 

to  Basin 

To  ta  1 

1979 

8 

22 

71 

1 

31 

1960 

18 

15 

45 

0 

33 

1981 

9 

7 

41 

1 

17 

1982 

0 

19 

100 

0 

19 

1983 

8 

13 

26 

29 

50 

1984 

14 

9 

32 

5 

28 

Mean 

10 

14 

47 

6 

30 

Census 

work  conducted 

by  the 

USFWS 

indicates  the  season 

of  use  by  wintering 

bald  eagle 

s  is  November-Mar ch  (Jenkins 

1980). 

Table  8 

shows 

the  results  of 

monthly  censuses  along  the 

Bighorn  River  between  Wind  River 

Canyon  and  Basin, 

Wyoming  in 

1980. 

Table  8. 

Bald  eagles  wintering 

along 

the  Bighorn  River 

between  Wind  River 

Canyon  and  Basin 

,  Wyoming  during  November-Mar ch  1980. 

Wind  River  Canyon 

Westside  Project 

%  of 

Manderson 

Y  ear 

to  Neiber 

Area 

Total 

to 

Basin 

Total 

November 

3 

1 

14 

3 

7 

December 

6 

7 

47 

2 

15 

J  anuary 

17 

13 

41 

2 

32 

F  ebruary 

10 

32 

73 

2 

44 

March 

0 

2 

25 

6 

8 

These  data  indicate  that  peak  bald  eagle  numbers  may  not  be  present  until 
February,  and  therefore,  the  January  census  data  presented  in  Table  9  may  not 
show  the  maximum  winter  populations. 

Based  on  bald  eagle  distribution  data,  heavy  winter  use  areas  occur  about  1 
mile  downriver  from  the  mouth  of  Tenmile  Creek  and  approximately  1  to  2  miles 
downriver  from  the  Rairden  Bridge  where  a  communal  roost  has  been  reported 
(Jenkins  1980). 


Nongame  Birds  and  Mammals 

Table  9  lists  the  nongame  bird  species  which  have  been  observed  on  the 
Westside  Project  Area  and  those  which  could  frequent  the  project  area  based  on 
their  documented  occurrence  nearby.  One  hundred  forty-nine  species  are  found  on 
the  project  area  seasonally,  and  of  these,  82  species  are  known  to  nest  in  habi¬ 
tats  which  may  be  impacted  by  the  project.  Sixty-two  species  listed  in  Table  9 
havd^  not  been  observed  on  the  project  area  but  their  occurrence  is  probable 
since  they  are  found  nearby.  Of  these,  38  species  are  known  to  nest  in  the 
area.  A  few  birds  winter  on  or  in  the  vicinity  of  the  project  area  but  summer 
and  nest  at  higher  elevations. 
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Table  9.  Nongame  bird  species  observed  on  the  Westside  Project  Area^. 


S  o  e  c  i  e  s 

reed  ing4 

Status 

Seasonal-3 

S  ta  tus 

Breeding4 

Species  Status 

Season 

Statu 

Common  Loon 

0 

R 

Sabine ' s  Gull 

0 

M 

A r  ;  :  ic  Loon 

M 

Fors  ter' s  Tern 

0 

S 

Horned  Grebe 

0 

M 

Common  Tern 

0 

S 

Eared  Grebe 

★ 

S 

Black  Tern 

s 

Western  Grebe 

B 

S 

Band-tailed  Pigeon 

0 

M 

Pied-billed  Grebe 

S 

Rock  Dove 

B 

R 

White  Pelican 

0 

s 

Yellow-billed 

Doub le-cres  ted 

B 

s 

Cuckoo 

S 

Cormoran  t 

Black-billed  Cuckoo* 

S 

Great  Blue  Heron 

B 

s 

Screech  Owl 

* 

R 

Black-Crowned  Night 

0 

s 

Great  Horned  Owl 

* 

R 

-Heron 

S  n  owy  Ow 1 

0 

W 

Whir  -ing  Swan 

0 

M 

Hawk  Owl 

0 

A 

Turkey  Vulture 

B 

s 

Burrowing  Owl 

B 

S 

Sharp-shinned  Hawk 

B 

s 

Long-eared  Owl 

0 

R 

Cooper ' s  Hawk 

s 

Short-eared  Owl 

R 

Rea-tailed  Hawk 

* 

R 

Saw-whet  Owl 

0 

R 

Swainson's  Hawk 

B 

s 

Poor-will 

B 

S 

Rough-legged  Hawk 

w 

Common  Nighthawk 

* 

S 

Ferruginous  Hawk 

R 

White- throated 

* 

s 

Golden  Eagle 

* 

R 

Swift 

Bald  Eagle 

* 

R 

Broad- tailed 

b 

s 

Northern  Harrier 

* 

S 

Hummingb ird 

Osprey 

0 

s 

Rufous  Hummingbird 

0 

s 

Gyr falcon 

0 

w 

Calliope 

b 

•s 

Prairie  Falcon 

* 

R 

Hummingbird 

Peregrine  Falcon 

b 

R 

Belted  Kingfisher 

* 

R 

Merlin 

* 

R 

Common  Flicker 

* 

R 

American  Kestrel 

★ 

S 

Red-headed 

* 

S 

American  Avocet 

* 

s 

Woodpecker 

Semipalmated  Plover 

0 

M 

Lewis'  Woodpecker 

B 

S 

Ki 1 ldeer 

* 

S 

Yellow-bellied 

* 

s 

Mountain  Plover 

* 

s 

Sap sucker 

Black-bellied  Plover 

0 

M 

Williamson' s 

B 

s 

Marbled  Godwit 

0 

.  M 

Sapsucker 

Long-billed  Curlew 

B 

S 

Hairy  Woodpecker 

* 

R 

Upland  Sandpiper 

B 

S 

Downy  Woodpecker 

★ 

R 

Greater  Yellowlegs 

V 

4  1 

Eastern  Kingbird 

* 

S 

Lesser  Yellowlegs 

M 

Western  Kingbird 

* 

s 

Solitary  Sandpiper 

M 

Say ' s  Phoebe 

* 

s 

Willet 

0 

S 

Willow  Flycatcher 

★ 

s 

Spotted  Sandpiper 

★ 

s 

Least  Flycatcher 

★ 

s 

Wilson's  Phalarope 

B 

s 

Hammond's  Flycatcher 

s 

Northern  Phalarope 

0 

M 

Dusky  Flycatcher 

B 

s 

Long-pilled  Dowitcher 

M 

Western  Flycatcher 

B 

s 

Sanaerling’ 

0 

M 

Western  Wood  Pewee 

★ 

s 

Semipalmated  Sandpiper 

M 

Olive-sided 

B 

s 

Western  Sandpiper 

M 

F  ly catcher 

Least  Sandpiper 

M 

Horned  Lark 

★ 

R 

Baird's  Sandpiper 

M 

Viole  t-green 

★ 

S 

Pectoral  Sandpiper 

M 

Swallow 
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Table  9  (continued) 


B 

S  o  e  c  i  e  s 

reeding^- 

Status 

Seasona  l-5 

Status 

3  r  eec  mg- 

Soecies  Status 

Scaaona*-1 

Status 

Stilt  Sandpiper 

0 

M 

Tree  Swallow 

B 

S 

California  Gull 

S 

Bank  Swallow 

★ 

s 

r.  i.:.g-b  i  1  led  Gull 

S 

Cliff  Swallow 

* 

s 

Franklin's  Gull 

S 

Gray  Jay 

b 

R 

Clark's  Nutcracker 

B 

R 

Blue  Jay 

R 

B  lack-capped 

★ 

R 

Blackbilled  Magpie 

* 

R 

Chickadee 

Common  Raven 

k 

R 

Mountain  Chickadee 

* 

R 

Common  Crow 

B 

R 

Whi te-breas  ted 

* 

R 

Pinon  Jay 

b 

R 

Nuthatch 

American  Redstart 

B 

s 

Rea-breas  ted 

* 

★ 

House  Sparrow 

k 

R 

Nuthatch 

Bobolink 

B 

s 

Brown  Creeper 

B 

R 

Western  Meadowlark 

B 

S 

Dipper 

B 

R 

Yellow-headed 

k 

s 

House  Wren 

* 

S 

Blackbird 

Long-billed  Marsh 

★ 

s 

Red-winged 

* 

s 

Wren 

Blackbird 

JU 

s 

Canon  Wren 

* 

s 

Northern  Oriole 

★ 

s 

Rock  Wren 

* 

s 

Rusty  Blackbird 

0 

M 

Mockingbird 

s 

Common  Grackle 

k 

s 

Gray  Catbird 

* 

s 

Brown-headed 

* 

s 

Brown  Thrasher 

* 

s 

Cowbird 

Sage  Thrasher 

k 

s 

Western  Tanager 

B 

s 

American  Robin 

* 

R 

Rose-br eas ted 

0 

M 

Hern it  Thrush 

* 

s 

Grosbeak 

Swainson's  Thrush 

b 

S 

Black-headed 

★ 

s 

Veery 

B 

s 

Grosbeak 

Eastern  Bluebird 

0 

s 

Indigo  Bunting 

b 

s 

Western  Bluebird 

0 

s  • 

Lazuli  Bunting 

★ 

s 

Mountain  Bluebird 

k 

s 

Dickcissel 

0 

s 

Townsend's  Solitaire 

B 

R 

Evening  Grosbeck 

R 

Ruby-crowned  Kinglet 

B 

s 

Cassin's  Finch 

B 

R 

Water  Pipit 

B 

s 

House  Finch 

R 

Sprague ' s  Pipit 

0 

M 

Pine  Grosbeak 

b 

R 

Bohemian  Waxwing 

0 

W 

Gray-crowned  Rosy 

B 

R 

Cedar  Waxwing 

★ 

R 

F  inch 

Northern  Shrike 

W 

Black  Rosy  Finch 

b 

R 

Loggerhead  Shrike 

★ 

S 

Hoary  Redpoll 

0 

W 

S  tar  1 ing 

* 

R 

Common  Redpoll 

0 

W 

Solitary  Vireo 

B 

S 

Pine  Siskin 

B 

R 

Red-eyed  Vireo 

B 

S 

American  Goldfinch 

* 

R 

Philadephia  Vireo 

0 

M 

Lesser  Goldfinch 

0 

M 

Warbling  Vireo 

k 

S 

Red  Crossbill 

B 

R 

Tennessee  Warbler 

M 

Green- tailed 

b 

S 

Orange-crowned  Warbler 

S 

Towhee 

NashvilLe  Warbler 

0 

M 

Whi te-W inged 

0 

W 

Yellow  Warbler 

★ 

S 

Crossb i 1 1 

Magnolia  Warbler 

0 

M 

Rufous-sided 

★ 

s 

Y e 1 low-rumped  Warble 

S 

Towhee 

Blackburnian  Warbler 

M 

Lark  Bunting 

B 

s 
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Table  9  (continued) 


p. 

Soeci.es 

reed ingz 

Status 

Seasonal3 

Status 

V 

kj 

Species 

Cl  O  ^  T-N 

*  v—  W  W  ^  it  ^ 

Status 

Seasonal 

Status 

Ches  tnut-s ided 

0 

M 

Savannah  Sparrow 

b 

S 

Warbler 

Grasshopper 

b 

S 

0 venb i rd 

B 

S 

Sparrow 

Northern  Waterthrush 

M 

Lark  Sparrow 

* 

S 

MacGillivray ' s 

★ 

S 

Sage  Sparrow 

* 

s 

Warbler 

Dark-eyed  Junco 

* 

s 

Common  Yellowthroat 

* 

s 

Gray-headed  Junco 

0 

R 

Yellow-breasted  Chat 

* 

s 

Tree  Sparrow 

w 

W ilson 1 s  Warb ler 

B 

s 

Chipping  Sparrow 

D 

s 

Swamp  Sparrow 

M 

Clay-colored 

B 

s 

Song  Sparrow 

* 

R 

Sparrow 

Brewer ' s  Sparrow 

★ 

s 

Harris'  Sparrow 

* 

w 

Whit'*  crowned 

B 

s 

White-throated 

M 

Sparrow 

Lincoln's  Sparrow 

★ 

s 

Fox  Sparrow 

* 

R 

Snow  Bunting 

w 

Ches  tnut-col lared 

S 

Longspur 

^  Luce  1984 

Fitton  and  Howe  1979 
Oak leaf  et  al.  1982 


3  *  -  Confirmed  breeding  on  the  Westside  Project  Area  (nest  or  dependent  young 

observed ) 

B  -  Confirmed  breeding  in  the  latilong 

b  -  Circumstantial  evidence  of  breeding  in  the  latilong 
0  -  Observed  in  the  latilong 

3  R 
S 
M 
A 
W 


-  Yearlong  resident 

-  Summer  resident 

-  Migrates  through  Wyoming 

-  Accidental  sighting 

-  Winter  resident 
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Table  11.  Estimated  hunter  days  use/year  and  annual  harvest  on' the  Westsiae 
Project  Area^. 


Hunter  Days 
Location 

Estimated 

Game  Species 

Use /Year 

i - - - : - 

>  Annual 

Harves  t 

Bighorn  River 

Mule  Deer 

335** 

60 

Segment : 

White-tailed  Deer 

15 

2 

Canada  Geese 

250 

50* 

Ducks 

400* 

Cottontail  Rabbit 

100 

475* 

Mourning  Dove 

50 

290* 

Pheasant 

250 

240* 

1,000 

Upslope  of  the 

Mule  Deer 

160** 

20 

Bighorn  Canal: 

Antelope 

80** 

35 

Cottontail  Rabbit 

20 

95* 

Chukar 

20 

20* 

280 

*  Eased  on  the  average  harves t/hun ter  day  by  management  area  (Wyoming  Game 
and  Fish  Department  1984a). 

**3ased  on  the  average  harves t/hunter  day  (Wyoming  Game  and  Fish  Department 
1984b). 

Trapping:  An  estimated  50  man-days  are  annually  spent  trapping  beaver, 

muskrat,  mink,  coyote,  red  fox  and  bobcat  along  the  Bighorn  River  in  the  project 
area.  Bobcat,  coyote,  badger  and  red  fox  trapping  in  habitats  upslope  of  the 


ighorn  Canal  amounts 

to  an  e 

S  ince 

almost 

all  o 

f  th 

e  p 

he 

pub  lie 

domain 

,  acc 

ess 

for 

at 

e  land 

in  the 

area 

for 

the 

nd 

in  many  cases 

,  pub 

lie 

use 

F isher ies 
Boy sen  Reservoir 

End-of-month  storage  records  from  the  USGS  gage  on  Boysen  Reservoir  show 
that  the  reservoir  has  been  relatively  stable  since  1963.  Considerable  fluc¬ 
tuation  did  occur  during  the  first  12  years  after  the  dam  was  closed  (1952-1962) 
in  response  to  several  low  water  years.  The  analyses  in  this  report  reference 
storage  information  from  1953  to  the  present  (Table  12). 


24 


Table  12.  Summary  of  end-of-month  storage  information  (acre-feet)  for  Boysen 
Reservoir  between  1953  and  1981. 


i 


Mean 

Storage 

M  in inum 
Storage 

Minimum  Storage 
Since  1963 

Maximum 

Storage 

October 

640,021 

310,700 

497,000 

781,900 

November 

613,357 

334,800 

519,  170 

745,700 

December 

576,335 

342,900 

537,500 

729,700 

J  anuary 

539,372 

276,300 

534,200 

708,000 

F  eb  ruarv 

0 

512,822 

211,100 

506,700 

656,100 

March 

487,890 

200,500 

431,300 

600,100 

April 

461.327 

197,500 

365, 200 

590,600 

May 

517,638 

281,900 

428,400 

683,200 

J  une 

699,645 

325,900 

550,800 

904,300 

July 

700,893 

280,400 

525,400 

819,800 

August 

673,349 

234,600 

496,900 

799,700 

Sept  cber 

652,404 

212,600 

473,000 

805,100 

Mean 

589,588 

267,433 

488,714 

693,417 

The  minimum  storage  during  this  time  period  was  197,500  acre-feet  which 
occurred  in  April  1956.  This  volume  of  water  represents  24.6 %  of  the  reser¬ 
voir's  storage  capacity.  The  minimum  mean  monthly  storage  for  this  29  year 
period  is  461,327  acre-feet  which  also  occurs  in  April  and  represents  57.5%  of 
the  reservoir's  capacity.  A  legally  recognized  minimum  pool  does  not  exist  for 
Boysen.  During  times  when  storage  contents  have  fallen  below  350,500  acre-feet, 
fishery  losses  in  the  form  of  reduced  recruitment  to  and  growth  rates  of  game 
fish  have  occurred.  Based  on  this  information,  a  minimum  fisheries  pool  for 
Boysen  of  350,500  acre-feet  would  be  necessary  to  protect  the  fishery.  Storage 
contents  have  fallen  to  or  below  this  level  6.3  percent  of  the  time  since  the 
reservoir  first  filled  and  have  not  fallen  below  this  level  since  1961. 

No  trout  have  been  stocked  in  the  reservoir  since  1976  as  recent  management 
efforts  have  focused  on  improving  the  warm/cool  water  fishery  in  the  lake. 
Spottail  shiners  have  been  planted  in  both  1982  and  1983  in  an  attempt  to 
improve  the  forage  supply  (and  growth  rate)  of  walleyes.  The  walleye  and  perch 
fisheries  have  been  relatively  stable  in  recent  years  except  when  the  water 
level  has  been  rapidly  lowered  in  April  in  anticipation  of  spring  runoff.  These 
reductions  tend  to  suppress  perch  reproductive  success  by  exposing  gravels  and 
weed  beds  upon  which  perch  have  already  deposited  their  eggs.  Additional 
withdrawals  during  the  preceding  summer  (such  as  may  be  required  for  Westside) 
may  serve  to  reduce  the  need  for  these  drawdowns.  Fish  species  found  in  Boysen 
Reservoir  and  their  relative  abundance  are  listed  in  Table  13.  Boysen  Reservoir 
provides  approximately  27,000  fisherman  days  of  recreational  use  annually  in 
addition  to  other  water  related  recreational  activities  according  to  the  results 
of  WGFD  analyses  in  1980. 

Boysen  Reservoir  was  classified  as  Resource  Category  3  under  the  USFWS 
Mitigation  Policy. 
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Table  13.  List  of  fish  species  and  their  relative  abundance  in  each  of  the 
four  fisheries  which  could  be  affected  by  the  Westside  Project. 


Boy sen 

»3  M  1 

on  i 

5H2 

5H3 

Rainbow  Trout 

F 

A 

— 

Brown  Trout 

F 

c 

- 

- 

Cutthroat  Trout 

F 

R 

- 

- 

Brook  Trout 

R 

R 

- 

- 

Mountain  Whitefish 

F 

F 

- 

- 

Walleye 

A 

F 

F 

c 

Yellow  Perch 

F 

F 

- 

- 

Sauger 

F 

C 

A 

A 

Channel  Catfish 

- 

F 

c 

c 

B luegi 1 1 

F 

- 

- 

- 

Largeraouth  Bass 

F 

R 

- 

- 

Black  Crappie 

F 

R 

- 

- 

S  tonecat 

R 

F 

F 

F 

Bla-'k  Bullhead 

F 

- 

- 

- 

Shovelnose  Sturgeon 

- 

- 

U 

U 

Burbot 

C 

C 

F 

F 

Northern  Redhorse 

- 

c 

A 

A 

White  Sucker 

- 

c 

A 

A 

Longnose  Sucker 

- 

c 

C 

C 

Mountain  Sucker 

- 

c 

F 

F 

River  Carpsucker 

c 

c 

- 

- 

Carp 

A 

c 

C 

c 

Golden  Shiner 

F 

F 

- 

- 

Creek  Chub 

F 

F 

- 

- 

Lake  Chub 

F 

F 

- 

- 

Flathead  Chub 

C 

c 

c 

c 

Sturgeon  Chub 

- 

- 

R 

R 

Longnose  Dace 

— 

c 

c 

C 

Sand  Shiner 

F 

c 

c 

C 

Spottail  Shiner 

F 

R 

- 

- 

Plains  Minnow 

- 

F 

F 

F 

Silvery  Minnow 

- 

F 

F 

F 

Fathead  Minnow 

— 

C 

c 

C 

Plains  Killifish 

F 

R 

A  -  Abundant 

Boysen  -  Boysen 

Reservoir 

C  -  Common 

BH1  -  Bighorn  River 

from  Boysen  to 

F  -  Few 

Bighorn  Canal 

R  -  Rare 

BH2  -  Bighorn  River 

from  Bighorn  Canal  to 

U  -  Unknown 

Greybull  River 
BH3  -  Bighorn  River 

from  Greybull  River 

to  Yellowtail 

Reservoir. 

Bighorn  River 

Average  daily  releases  from  the  reservoir  are  approximately  1 , 400  cfs.  Peak 
flows  usually  occur  during  June  and  July  with  average  releases  during  the 
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remainder  of  the  year  being  fairly  constant  at  about  1,200  cfs  (Figure  4). 
Diversions  at  the  Kirby  Ditch,  Bluff  Diversion,  Upper  Hanover  Canal  and  Lucerne 
Pump  cause  moderate  reductions  in  these  releases  between  Boysen  and  the  Bighorn 

Cana  1 . 

The  sport  fishery  in  the  Bighorn  River  between  Boysen  and  Worland  progresses 
from  an  excellent  trout  fishery  at  the  reservoir  and  Thermopolis  to  a  relatively 
poor  trout-  fishery  at  Worland.  This  transition  is  largely  due  to  increased  tem¬ 
perature  and  turbidity  in  the  river  as  affected  by  irrigation  returns. 

Decreased  flow  caused  by  significant  diversions  at  the  upper  and  lower  Hanover 
diversions  and  the  Bighorn  Canal  is  also  a  major  factor  contributing  to  this 
fishery  change. 

Since  1982,  WGFD  has  stocked  approxim  tel>  250,000  rainbow  trout  fingerlings 
between  the  Wedding  of  the  Waters  and  Lucerne  Bridge  (upsu'eam  from  the  larger 
diversion  structures)  in  an  effort  to  increase  the  density  of  trout  and  angling 
success  here.  Since  this  stocking  program  was  begun,  a  correlation  has  been 
noted  between  discharge  and  fingerling  survival.  Summer  flows  during  1982  and 
198''  were  abnormally  high  for  at  least  parts  of  each  summer  and  the  survival  of 
planted  fish  was  relatively  low.  Runoff  patterns  (and  release  rates)  in  1984 
were  more  normal  and  fingerling  survival  was  improved  over  the  previous  two 
years  (Steve  Yekel,  WGFD  personal  communication). 

The  effect  of  discharge  on  juvenile  rainbow  trout  is  generally  supported  by 
results  from  the  IFG-4  analysis  done  in  1981  (Figure  5).  These  data  show  that 
flows  in  excess  of  2,000  cfs  represent  nearly  an  80%  reduction  in  juvenile  habi¬ 
tat.  The  LFG-4  model  was  unable  to  simulate  trout  habitat  at  flows  greater  than 
3,500  cfs;  however,  the  observed  poor  survival  of  fingerling  trout  in  1982  and 
1983  when  flows  peaked  at  4,000  cfs  and  7,600  cfs  respectively,  indicates  that 
juvenile  rainbow  trout  habitat  probably  does  not  increase  above  3,500  cfs.  In 
summary,  prolonged  flows  in  excess  of  1,500  cfs  are  increasingly  detrimental  to 
rainbow  trout  recruitment  in  this  portion  of  the  Bighorn  River. 

This  river  segment  has  supported  over  650  adult  rainbow  trout  per  mile 
according  to  results  of  recent  studies.  According  to  results  from  the  HQI,  the 
river  between  Boysen  and  the  Bighorn  Canal  diversion  supports  about  40  habitat 
units  per  surface  acre  under  an  average  release  schedule  and  with  a  later  summer 
flow  of  about  1,300  cfs  (Table  14).  These  data  indicate  that  at  flows  con¬ 
siderably  lower  than  the  average  later  summer  release,  HU's  are  significantly 

Table  14.  Summary  of  potential  Habitat  Quality  Index  habitat  units  at 

several  different  late  summer  flow  rates  in  the  Bighorn  River. 


Discharge 

(cfs) 


Habitat  Units  Per 
Surface  Acre 


365 
1  ,  100 
1,400 


20.8 

40.1 

37.8 


reduced*.  -The  impact  of  late  summer  releases  greater  than  1,400  cfs  on  adult 
trout  HU's  (standing  crop)  cannot  be  determined  from  these  data  since  analyses 
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Nongame  mammals  which  have  been  documented  on  the  Westside  Project  Area  and 
those  which  could  frequent  the  project  area  based  on  their  documented  occurrence 
nearby  are  shown  in  Table  10.  Twenty-one  species  have  been  observed  in  habitats 
cn  the  project  area  and  an  additional  23  species  occur  nearby  and  may  be  pre¬ 
sent. 

Table  10.  ..Nongame  mammal  species  observed  on  the  Westside  Project  Area^. 


Spec  ies 

Species 

Species 

Masked  Shrew* 

Least  Chipmunk* 

Gapper's  Red-backed 

Dusky  Shrew 

Yellow-bellied  Marmot 

Vole 

Vag  -~nt  Shrew* 

Richardson's  Ground 

Meadow  Vole 

Dwarf  Shrew 

Squirrel* 

Montane  Vole* 

Water  Shrew* 

Thir teen- 1 ined  Ground 

Long-tailed  Vole* 

Merriam' s  Shrew 

Squirrel 

Water  Vole* 

Little  Brown  Myotis 

White-tailed  Prairie  Dog 

Prairie  Vole* 

Small-footed  Myotis 

Dog* 

Norway  Rat 

Long-legged  Myotis 

Northern  Pocket  Gopher* 

House  Mouse 

Long-eared  Myotis 

Olive-backed  Pocket 

Western  Jumping  Mouse* 

Silver-haired  Bat 

Mouse* 

Porcupine* 

Hoary  Bat 

Ord ' s  Kangaroo  Rat* 

Coyote* 

Townsend's  Big-eared 

Western  Harvest  Mouse* 

Red  Fox* 

Bat 

Deer  Mouse* 

Raccoon* 

Spotted  Bat 

Northern  Grasshopper 

Black-footed  Ferret 

Big  Brown  Bat 

Mouse* 

Spotted  Skunk 

White-tailed  Jackrabbit* 

Bushy-tailed  Wood  Rat 

Striped  Skunk* 

Madsen  et  al.  1980 
Oak leaf  et  al.  1981 

^Documented  occurrence  on  Westside  Project  Area 


Public  Use  Of  Exist ing  Resources 

Hunting:  Mule  deer,  white-tailed  deer,  antelope,  Canada  geese,  ducks,  cot¬ 

tontail  rabbit,  pheasant,  sage  grouse,  chukar  partridge,  hungarian  partridge  and 
mourning  dove  are  hunted  on  the  Westside  Project  Area.  The  estimated  hunter 
days  spent  per  year  in  pursuit  of  each  species  and  the  estimated  annual  harvest 
are  shown  in  Table  11. 


/ 
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V'T 

A  . 


Q'7 


5-  o 


c  cu>  rand  us 


i  c  4 


Field  cur^rvtftcr,  Pish  And  Wildlife  Service,  Helen*,  hontana 


I  rt^io^kegior.Al  Director,  Filling*,  Montana 

Subject r  Endangered  Species  -  Veettlde  Project  Scar  Vorlsnd,  Wyoming 

li.  ©vr  letter  of  February  15,  15o5,  ve  seked  for  i dent i  f  ieat ion  cf  threaten* 
c.  t.i>.*ir.gercc  cpc-cicr  either  on  the  list  or  being  proposed  for  the  liet 
ir  the  project  arc*}  the  proposed  project  lies  adjacent  to  the  Bighorn  River 
in  Washakie  and  Eiphorr.  Counties. 

# 

Your  response  cf  February  27,  19C5,  listed  the  following  species » 


Listed  Spc-cicc 


bft  1  <!  eagle  ( HtMefjet uc 
lour occphalus ) 


Expected  Occurrence 
Breeding  and  winter  resident 


Peregrine  Falcon  (Telco 
peref -jrug  ) 


Migrant  end  possible  sursRor 
resident 


Black -Foe ted  Ferret  (Muwtel a 

fti  rr  {  tvf  ) 

Proposed  Species 


Possible  resident  on  prairie 


dog  (Cyacrtyy  £p.)  tewrij 


I-CT.C 


In  £.n  Apt  j  1  9,  19Ltt  oenorsodos*  ve  requested  verification  of  the  list 
response  of  April  14,  19£6,  verified  the  preceding  listed  species. 

!><•  jsc t  Ipt  1  or.  of  Proper c  1 


Tour 


The  Vests ide  plan  proposes  to  provide  irrigation  service  to  shout 
acres.  This  vtmld  require  an  annual  diversion  requireoent  of  shout  16,6*0 
sere-feet  of  vater  fro©  the  Bighorn  River.  Approximately  one-tkird  ef’tbe 
years  voulc  require  supplemental  flov*  froc  Boyaen  Reaervoir.  Voter  vill 
he  pumped  from  the  existing  Bighorn  Canal  and  delivered  through  an  11-eile 
pipe  system. 
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Affected  i.rci. 


The  Etur'v  r.rft  includes  pert  lens  of 
U.  £.  93-97  K.,  er.d  7.  4C  i: 
bordered  or,  the  east  by  the  Bighorn 
end  Terri le  Creek  or\  the  south. 


F i  gho rr  end  Washable  Count 

p  QO  l-  C  *  v-  \  Tr.r 

^  U  i  7  4.  »  «  .  J  H  ,  »  ,  i  p  ■- 

catf  1 ;  fine  or.  the  tier; !.  by 


ice,  V.’yoniug 
lends  art: 
Al&rr.o  Creek 


The  project  tree  is  aostly  sagebrush  find  fruttsil's  Saltbush.  This  habitat 
provides  critical  winter  range  for  anrelopc  find  £  brevse  area  for  mule  dear. 

Asecfierrent  Basis 


Belli  Rgglc  (Hcliacetnc  lcucocephr.  lug ) 

*  Kc  historical  or  currently  active  bald  eagle  rveEte  are  known  tc  occur  vithin 
ti.  project  area  (Denton  pergonal  comunicstloa,  1985).  Therefore,  it  i6 
highly  unlikely  that  this  project  would  Interfere  with  the  bird'*  reproductive 
capabilities . 

The  peak  bald  eagle  activity  In  the  aree  occurs  dcring  sigratory  and  wintering 
periods.  The  following  discussion  illustrates  this  point  (Discussion  fpoa 
UJAFD  Report,  19Sfc). 

bold  eagles  viDter  find  nect  along  the  Bighorn  River  bc-tveen  Wind  River  Canyon 
and  Yellovtail  Reservoir.  Keating  territories  active  in  1983  Included 
one  on  VCFD*s  Yellovt&il  Habitat  Unit  adjacent  to  Tc! louts il  Reservoir  find 
one  along  the  ligborr.  River  approximately  4  tiller  downriver  frore  the  tour, 
of  Basin  (fipproxit^stely  30  nilep  fros  the  project  « rea).  The  Yellovtail 
nest  vas  active  in  1984.  The  Basin  nest  territory  vas  occupied  in  19P4, 
but  nesting  did  not  take  place.  Resting  pairs  slong  the  Bighorn  River  probably 
vinter  on  or  near  nesting  territories,  but  defeud  their  nest  territory  only 
during  the  April-July  period. 

The  Bighorn  River  system  is  am  important  bald  eagle  wintering  area.  The 
annual  January  census  conducted  by  BLK  per»onnel  shov  an  average  of  30  bald 
eagles  wintering  between  Wind  River  Canyon  and  Basin  during  the-  years  1979-1984. 
An  average  of  14  bald  eagles  wintered  along  the  Vestcice  Project  Area  during 
those  »ac*e  years  (Table  1). 

Table  1.  Bald  eagles  wintering  along  the  Bighorn  River  between  Wind  River 
Canyon  and  Basin,  Wyoeing,  during  the  years  1979-1984. 


Year 

Kind  River  Canyon 
to  Eeifcer 

Wcstslde  Project 
Area 

I  of 
Total 

Kanderson 
tc  Basin 

Total 

1979 

8 

22 

71 

1 

31 

1980 

18 

15 

45 

e 

33 

1981 

9 

7 

41 

l 

17 

19C2 

0 

19 

10C 

c 

19 

1983 

£ 

13 

26 

29 

50 

1964 

14 

9 

32 

5 

2B 

Ftenn 

10 

14 

47 

6 

30 

30 


Cessui  vo rk  conducted  by  the  TVS  indicate?  the 
telu  e-cg.lcp  1#  Kever.be  r -March  (  Jer.V.  irs  IfcO,. 
of  ncr-trly  ccn^utft  c  lor.r  the  fcigborr  Hive  -  he 


*  , 
1 


of  uac  by  wintering; 
Table  2  chevc  the  results 
t v.*c  c.  r.  \ '  t  r<  d  r.  i  v  c  ~  C<*uyor»  n  r  r. 


"  k  i  i  e 


Bald  eagles  winter  ice  tlcn^  the  Bighorn  River  he 
Ccr.yon  And  Baa -  n,  Wyoming.  during  leveed*; r - *ia re h 


veer,  Wind 
19P0. 


River 


Wind  River  Car.vor.  Wee  t£ ide  Project  T  of  K£.cidcraon 


IJonch 

to  be  l  b*>  V 

Area 

Totsl 

to  basic 

Total 

i.cvcc?.be  r 

+, 

1 

IG 

mf 

7 

becer.be  r 

(» 

7 

47 

*> 

13 

January 

17 

13 

41 

a* 

32 

February 

10 

32 

73 

A 

44 

March 

0 

2 

25 

6 

£ 

These  data  indicate  tear  peal;  bale  eeglc  nura.be re  say  cot  be  present  until 
February,  and  therefore,  the  January  census  da : prerented  in.  Table  9 
not  show  the  tas.xinun  vintcr  popu lc t lone . 

based  cm  bald  eagle  di ct rihuti on  data,  heavy  vinter  use  areas  occur  about 

1  rile  dovnriver  free  the  nouth  cf  Tercel  le  Creek  and  approximately  1  to 

2  riles  downriver  f  rerc  the  Itairder.  Fridge  vhere  a  cor^nunal  roost  has  been 
rcporCtQ  (Jenkins  l$Rf). 

Bee cuse  the  one  active  r.cr:  ie  about  30  riles  f row  the  project  area,  there 
vill  be  no  project -caused  effect  on  the  bird's  nesting  capabilities.  The 
vinter  concent rat ions  ale©  occur  off  the  project  *r**i  therefore,  there 
vill  he  no  pro ject-caused  vinter  disturbance® .  Reduced  flows  on  the  Bighorn 

could  Impact  the  bird’s  feeding  abilities. 

The  Bureau  of  Reclacw5 1 i cr  vill  release  vatcr  tr cm  Boysen  Seaervolr  during 
the  critical  months  of  July  and  August  to  project  irrigation  derxendr. 

Releases  from  Boysen  vill  aesure  that  incidences  of  dewatering  at  Worland 
vill  not  increase  because  of  project  needs. 

The  Bureau's  Eeservoir  Regulation  Eranch ,  Billing*,  vill  be  responsible 
to  8ccur<  that  the  rclectc*  are  taade  frena  Ecysen  Reservoir  so  that  incidences 
of  devatering  do  net  occur  beyond  the  historical  levels,  Wyoming  Game  end 
Fish  (August  1S£6  meeting)  has  agreed  that  these  supplemental  flcvc  vox;ld 
prevent  a  negative  impact  upon  the  fishery.  Since  the  fishery  would  then 
be  unaffected,  there  would  be  no  impact  upon  feeding  eagles.  We,  therefore, 
conclude  that  the  project  vill  have  nc  iepact  on  the  bald  eagle. 

Peregrine  Fslcon  (Fslcc  pc refrlrug ) 

Peregrine  falcons  are  knovr:,  in  the  area,  ae  migrants  end  possible-  *u:r*er 
residents.  Since  ’there  arc  no  sites  on  project  lands  suitable  for  resting 
or  rest  construction,  the  project  vill  net  affect  the  peregrine  falcon. 
(Cakleaf  personal  corrcur iccr ion ,  1 9  o  G  ) 
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B 1  Tooted  Ter  ref (nurtcla  nl gripes) 


For  this  ree&rm,  and  in  keeping  with  Species  Endangered  guidelines  (19£t), 
the  Bureau  of  Ret  lens rloa  proposes  to  conduct  another  ferret  search.  The 
c  rrct  survey  would  be  done  within  1  year  bc-forc  project  construction. 

Ccr,e  lu  nictif 

The  species  in  question  neither  live  oc/nor  depend  or  the  project  area  for 
reproduction  or  at  a  food  source;  ve  have  concluded  that  the  Vrectside  Project 
vill  have  nc  effect  cr>  any  threatened  or  endangered  species.  ' 

F.e  fcrcnccr 

Denton,  Jeff  1955,  Pereonel  Corarjur. icat ion  ELK  Wildlife  Biologist 

Oahleaf,  Bob  19Sfc  .  Personal  Cor^juniea t i on  VG&FD  Keegan*  Biologist. 

VQLFD.  1966.  Veststde  Irrlgstlon  Project,  Combined  Report  or.  Potential  Aquatic 
and  Terrestrial  Wildlife  Impacts.  Prepared  fori  Vyoefng  Water  Develojxaent 
Consiseion  and  B.S.  fcareau  of  Reclamation..  Only  the  anendaent*  affecting 
planning  documents  are  presented. 


be  t  MB- 150, -770 


GLKaiserxkln  retyped  9.15/S6 
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IN  REPLV  &[CER  TO 

W.OA  Wr  St  side 


UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

FISH  AND  WILDLIFE  SERVICE 

Endangered  Species,  Field  Office 
Federal  Bldg.,  U.S.  Courthouse 
301  South  Park 
P.0.  Box  10023 
Helena,  Montana  59626 

Irrigation  Project  April 


14.  1356 


70;  Recional  Director,  Missouri  Basin  Region.  Bureau  of  Reclamation. 

Billings.  MI 

From:  Field  Supervisor,  Endangered  Species,  Helena,  IT  (SE-61130) 

SuPiect:  Wastside  Irrigation  Project 

Thank  you  for  your  April  9,  1936  memorandum  requesting  verification  of  our 
February  22.  1265  species  list  for  the  Westside  Irrigation  Project.  That 
list  included  thtr  bald  eaole,  peregrine  falcon,  and  black~footed  ferretj  and 
remains  current. 

We  appreciate  your  efforts  to  meet  our  joint  responsibilities  under  the 
Endangered  Species  Act.  Please  contact  Carol  Taylor  of  my  staff  at  FTS  56d- 
5225  or  the  above  letterhead  address  when  ne  can  be  of  further  assistance, 
or  if  you  have  questions  regarding  preparation  of  your  biological 
a  s  se  s  5  me  nt . 


Cheyenne 
( FA/ SE/ 60153) 


Surname 


tduk 


/ 


LLW/la 


I 


\  "T 


Hrurtor  endue; 


Field  Supervisor,  Fish  and  Wildlife  Service,  Helena,  Montana 


F  rosi 


Regional  Director,  Billings,  Montana 


Subject i  Verification  of  Endangered  Species  List  -  tfestcide  Irrigation 
Project,  Washakie  »nd  Bighorn  Counties,  Wyoming 

Ve  are  requesting  verification  of  your  February  22,  1985,  eeaorandut;  <Jf 
listed,  proposed,  threatened  er  endangered  epeclea  vhlefc  nay  occur  on  or 
near  the  WestsicJe  Irrigation  Project  near  Norland,  Wyotclng. 

Cur  February  L5 ,  1985,  ©ecorcnduc  contained  a  project  Bsp;  this  sap 
rone  ins  valid. 


GLKaiser :kh  4-8-86 
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UNITED  STATES 

DEPARTMENT  OF  THE  INTERIOR 

FISH  AND  WILDLIFE  SERVICE 

Endangered  Species,  Field  Office 

Federal  Bldg.,  U.S.  Courthouse 
301  South  Dark 
P.0.  Box  10023 

Helena,  Montana  d9626  _  .  / 

February  J2 2  5-  ^  -/2 

7 -/£■ 

.  7a  r- 

- 

0 

Regional  Director,  Bureau  cf  Reclamation,  Billings,  "MT. 


FROM:  Acting  Field  Supervisor,  Endangered  Species,  Helena,  MT. 

SUBJECT:  Westside  Irrigation  Project 


This  responds  to  your  February  15,  1985  memorandum  regarding  tne 
proposed  Westside  Irrigation  Project  in  Washakie  and  Big  Hoim 
Counties,  Wyoming. 

In  accordance  with  Section  7(c)  of  the  Endangered  Species  Act  as 
amended  ESA,  we  have  determined  that  the  following  listed  and 
proposed  threatened  and  endangered  species  may  be  present  in  the 
project  area. 


Listed  Soecies 

.  ■  —  ■  —  ^  ■  ..  -  — 

Bald  eagle  ( Ha  1 iaee tus 

leucocepha lus ) 

Peregrine  Falcon  ( Fa lco 
peregrinus ) 

Black-Footed  Ferret  ( M u s t e 1 a 
n i or i Des ) 


Expected  Occurence 
Breeding  and  winter  resident 

Migrant  and  possible  summer 
res ident 

Possible  resident  on  prairie 
dog  ( Cynomy s  sp . )  towns 


Proposed  Species 


None 


Section  7(c)  of  the  Act  requires  that  you  conduct  and  submit  to 
the  Fish  and  Wildlife  Service  ( FWS )  a  biological  assessment  to 
determine  the  effects  of  the  proposed  project  on  listed  and  proposed 
species.  If  not  initiated  within  90  days,  the  list  should  be 
verified  with  the  FWS  prior  to  initiation  of  the  assessment.  The 
biological  assessment  should  be  completed  within  180  days  of  initiation 
but  can  be  extended  by  mutual  agreement  between  your  agency  and  the 
FWS .  The  assessment  conducted  pursuant  to  Section  7(c)  may  be 
undertaken  as  part  of  your  agency’s  compliance  with  the 
requirements  of  Section  102  of  NEPA  and  incorporated  into  the 
draft  EIS.  The  biological  assessment ' should  include: 


the  project; 


1)  a  description  of 


2^  the  current  status,  habitat  use,  and  behavior  of 
T/E  species  in  the  project  area; 


3)  discussion  of  the  methods  used  to  determine  the 
information  in  item  2; 


4)  direct  and  indirect  impacts  of  the  project  to  T/E 
species ; 

5)  cumulative  impacts  from  federal,  state,  or  private 
projects  in  the  area; 

6)  mitigation/coordination  measures  that  will  reduce/ 
eliminate  adverse  impacts  to  T/E  species; 

7)  the  expected  status  of  T/E  species  in  the  future  (short 
and  long  term)  during  and  after  project  completion; 

8)  determination  of  "no  affect /may  affect"  to  listed  , 
species . 

9)  citation  of  literature  and  personal  contacts  used  in 
assessment . 


If  you  determine  that  the  project  will  affect  any  of  the  above 
listed  species,  formal  consultation  should  be  initiated  with  us. 

Section  7(d)  of  the  ESA  requires  that  during  consultation  on 
listed  species,  the  Federal  agency  and  permit  or  license 
applicant  shall  not  make  any  irreversible  or  irretrievable 
commitment  of  resources  which  would  preclude  the  formulation  of 
reasonable  and  prudent  alternatives. 


Pursuant  to  Section  7(a)(4)  of  the  ESA,  if  you  determine  that 

any  proposed  species  may  be  jeopardized,  you  should 

contact  us  to  discuss  conservation  measures  for  those  species. 

Please  contact  us  by  mail  at  the  above  letterhead  address  or 
by  telephone  at  406-449-5225  ( FTS  585-5225)  if  we  can  be  of 
further  assistance. 


cc:  Regional  Director,  FWS  (FA/SE),  Denver,  CO. 

Ecological  Services,  Billings,  MT. 
Ecological  Services,  Cheyenne,  WY. 
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565. /123.?- 


Hesorendua 


To: 


Tear.  Leader,  tud^o^ered  Specie*  of  the  Fifth  and  Wildlife  Service, 
Lelenn,  Montana 


Fros:  ^0^  Regional  Director,  Billings ,  Montana 


Subject:  Endangered  Specie* 

Ve  ere  requesting  identification  of  listed,  proposed,  threatened,  or 
endangered  species  which  nay  occur  on  or  near  the  Uestside  Irrigation 
Fro j  net  near  Vorl&nd,  Wyoniitg. 

The  proposed  project  lie*  adjacent  to  the  Bighorn  River  in  Wash&kle  and 
Big  horn  Counties.  For  your  info  mat  ion,  a  project  cap  is  enclosed. 


Enclosure 


be:  UM-770 


GlXaiser : kh  2-12-85 
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Rare  Fish 


Two  fish  species  occur  in  portions  of  the  Bighorn  River  which,  although 
they  are  not  rare  in  other  portions  of  their  historic  range,  have  a  very 
limited  distribution  in  Wyoming  and  are  classified  as  rare  by  (WGFD  1977). 


Shovelnose  sturgeon  once  occurred  in  the  North  Platte  and  Powder  River 
drainages  in  addition  to  the  Bighorn  River  in  Wyoming  (Baxter  and  Simon 
1970).  The  species  no  longer  occurs  in  the  North  Platte  drainage;  however 
several  specimens  have  been  captured  in  the  Powder  River  in  1983  and  1984. 
This  species  has  unofficially  been  reported  in  the  Bighorn  and  Greybull 
Rivers  but  no  specimens  have  been  captured  by  WGFD  since  closure  of 
Bighorn  Reservoir  dam. 


The  sturgeon  chub  historically  was  found  in  the  North  Platte,  Powder  and 
Bighorn  River  systems  in  Wyoming,  but  today  significant  numbers  of  this 
species  are  only  found  in  the  Powder  River  in  1981  just  upstream  from 
Bighorn  Reservoir  by  WGFD  biologists.  This  species  prefers  riffle  areas  of 
large  turbid  streams  and  it  is  hypothesized  that  construction  of  dams  on 
the  North  Platte  River  reduced  turbidity  enough  to  eliminate  suitable 
habitat  for  sturgeon  chubs.  Populations  of  sturgeon  chubs  in  the 
Bighorn  River  are  apparently  very  low  and  any  development  activity  on  this 
river  that  would  reduce  turbidity  could  further  reduce  habitat  suitability 
and  survival  of  this  species.  Specific  impacts  on  rare  fish  for  either  of 
the  alternatives  cannot  presently  be  quantified. 
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Figure  4.  Average  monthly  flows  near  Winchester,  Wyoming,  1952  to  19S0. 
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1,000  2,000  3,000 

Discharge  (  c.f.s.  ) 

Figure  5.  Results  of  habitat  modeling  showing  changes  in  juvenile  rainbow  l rout  hah i lal 
(percent  reduction  from  preferred)  with  changes  in  discharge  in  the  leghorn 


at  higher  discharges  were  not  done.  The  fisheries  maintenance  flow  recommen¬ 
dation  for  the  river  segment  between  Boysen  and  the  Bighorn  Canal  is  380  cfs. 

1.. siting  average  low  flows  exceed  this  level  and  are  more  than  adequate  to 
sustain  this  fishery  in  this  segment  (Figure  4).  This  instream  flow  fishery 
cr.r.lysis  applies  only  to  the  portion  of  the  Bighorn  River  upstream  from  the 
Bighorn  Canal  which  supports  trout.  Fish  habitat  and  species  composition  change 
s i on i f ican t  Iv  downstream  from  the  Bighorn  Canal  and  different  fisheries  ir.stream 
:.ow  recommendations  apply  for  these  areas. 

This  river  segment  was  classified  as  Resource  Category  2  under  the  USFWS 
Mitigation  Policy. 


Very  few  trout  are  found  in  the  river  segment  between  the  Bighorn..  Cana  1 
diversion  and  the  Greybull  River;  however,  fairly  good  populations  of  channel 
catfish,  sauger,  and  walleye  are  found  here  -  generally  increasing  in  number  in 
more  downstream  portions  as  flows  increase.  The  river  immediately  downstream 
from  the  Lower  Hanover  diversion  to  the  mouth  of  Nowater  Creek  (about  1  mile)  is 
tot"'ly  dewatered  during  portions  of  some  years.  From  the  Nowater  to  about 
Tenmile  Creek,  river  flows  are  often  negligible  which  seriously  limits  the 
fishery  here.  Irrigation  return  flows  throughout  the  rest  of  this  segment 
supplement  flows  in  the  river;  however,  water  quality  worsens  concurrently. 

Based  on  existing  information,  it  is  unknown  if  late  summer  conditions  are  nor¬ 
mally  limiting  to  fish.  No  recent  data  have  been  gathered  on  the  fishery  in 
this  segment  which  would  enable  a  quantitative  assessment  of  species  composition 
or  existing  water  quality  impacts.  Based  on  presently  available  information,  we 
recommend  that  a  flow  of  530  cfs  reach  the  mouth  of  the  Greybull  River  at  all 
times  in  order  to  maintain  the  existing  fishery  in  this  segment  of  the  Bighorn 
River.  The  average  August  low  flow  at  present  is  609  cfs  at  Worland  according 
to  the  June  30,  1985  PFWD. 

This  river  segment  is  classified  as  a  Resource  Category  4  under  the  USFWS 
mitigation  policy. 


The  river  segment  between  the  mouth  of  the  Greybull  River  and  Bighorn 
Reservoir  supports  a  fishery  that  is  generally  the  equivalent  of  the  segment 
immediately  upstream;  however,  based  on  recently  collected  fishery  information, 
it  appears  that  the  fishery  consists  of  relatively  higher  populations  of  channel 
catfish,  sauger,  and  walleye  than  upstream  river  segments.  A  wide  variety  of 
nongame  fish  are  also  found  here  (Table  13).  Based  on  presently  available 
information,  we  recommend  that  a  flow  of  at  least  690  cfs  reach  the  gaging  sta¬ 
tion  at  Kane,  Wyoming,  at  all  times  of  year  in  order  to  maintain  the  existing 
fishery  in  this  river  segment.  The  present  late  summer  average  low  flow  at  Kane 
is  1,422  cfs. 

This  river  segment  is  classified  as  a  Resource  Category  3  under  the  USFWS 
mitigation  policy. 


Several  small  drainages  enter  the  Bighorn  River  through  the  proposed  project 
area  and  may  carry  varying  amounts  of  irrigation  return  flow  into  the  river 
(Figure  1).  Only  Tenmile  Creek  supports  fish  populations  year  round  but  no 
gamd'  fish.  or  important  nongame  fish  reside  there.  All  of  the  other  small 
(downstream)  drainages  entering  the  Bighorn  River  from  the  west  are  intermittent 
and  do  not  harbor  any  fish. 
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SECTION  4 


TH  RE  ATE  NE  D / END  ANGERED  SPECIES  ANALYSIS 


Thank  you  for  vcur  January  26,  1987  letter  regarding  the  Westside  Irrigation 
Project.  Based  upon  the  additional  information  provided  in  your  letter: 

1.  Ail  powerlines  constructed  will  be  built  in  accordance  with  Raptor  ' 
Research  Report  No.  4;  and 

2.  Water  from  Boysen  Reservoir  will  be  released  for  Westside  Project  demands 
whenever  the  flow  passing  beyond  the  Bighorn  Can3l  is  equal  to  or  less 
than  580  cubic  feet  per  second; 

we  concur  with  your  determination  that  the  Westside  Irrigation  Project  will 
not  effect  the  bald  eagle  (Haliaeetus  leucocephalus). 

We  appreciate  your  efforts  to  meet  our  joint  responsibilities  under  the  Endan¬ 
gered  Species  Act. 


cc:  ES,  Cheyenne,  WT 

Cl3ylor : clh 


Take  Pride  in  America” 
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SECTION  5 


WATER  QUALITY  AND  QUANTITY  ANALYSIS 


Water  Quality 


The  water  discharged  from  Boysen  Reservoir  is  of  generally  high  quality  at 
all  times  of  the  year.  The  first  major  chemical  change  in  water  quality 
downstream  is  effected  by  contributions  from  the  hot  springs  at 
Thermopolis.  The  general  effect  of  these  additions  is  to  increase 
hardness,  conductivity  and  dissolved  solids.  At  this  point  in  the  river, 
water  quality  is  still  acceptable  from  most  fish. 

Downstream  from  Thermopolis,  return  flow  from  irrigated  lands,  natural 
runoff  and  industrial  wastewater  cause  gradual  increases  in  the 
concentration  of  minerals  and  chemicals.  The  return  flows  also  carry  silt 
and  clay  particles  which  increase  turbidity  in  the  river  and  cover  the 
river  bottoms  as  they  settle  out,  reducing  spawning  habitat  for  some  fish 
species.  This  material  returns  to  suspension  during  high  water  events  and 
may  irritate  the  fish's  gills  and  result  in  increased  stress,  disease,  and 
fish  mortality. 

During  portions  of  the  irrigation  season  in  some  years,  the  river  is  almost 
totally  dewatered  between  the  Lower  Hanover  diversion  and  the  mouth  of  the 
Nowater  Creek.  Flow  gradually  increases  beyond  this  point  from  irrigation, 
industrial,  and  municipal  returns,  but,  water  quality  (temperature  and 
chemistry)  is  often  the  poorest  for  fish  between  Worland  and  Manderson  of 
any  other  point  on  the  river. 

Water  quality  in  this  segment  is  also  affected  by  runoff  from  the  various 
intermittent  drainages  west  of  the  river  (Figure  1).  These  drainages 
transport  between  0.2  and  0.5  acre-feet  of  sediments  per  square  mile 
annually  to  the  river.  Most  of  this  erosion  occurs  during  the  warmer 
months  of  the  year  and  is  associated  with  thunderstorm  activity 
(Agriculture  1974). 

Water  quality  at  Greybull  is  significantly  poorer  than  the  quality  of  water 
discharged  by  Boysen,  but,  is  apparently  still  capable  of  supporting  fish 
populations  during  most  years  based  on  the  results  of  recent  fishery 
studies . 
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Boysen  Reservoir 


Figure  1.  Location  of  study  area. 
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Westside  -  Pesticide  Runoff  Model 


Carbarvl 


Model  Results  23.09  pounds  Total  from  project  area  4,056  acres 

(median)  July  flow  52,867  acre-feet 


Concentrat ion  in  River  at  Basin 


1.6  x  10"^  mg/1 


Pi camba 

Model  Results  338.62  pounds  Total  from  project  area  4,056  acres 

(median)  July  flow  52,867  acre-feet 

•Concentration  in  River  at  Basin  -  0.002  mg/1 


Aldicarb 

Model  Results  3570.64  pounds  Total  from  project  area  4,056  acres 

(median)  July  flow  52,867  acre-feet 

Concentration  in  River  at  Basin  -  0.025  mg/1 

Assumptions : 

1.  July  is  the  month  with  the  greatest  probability  of  short  duration,- 
high  intensity  thunderstorms  occurring. 

2.  No  decay  of  compound  between  Dobie  Creek  return  flow  node  in  River 
and  Basin. 
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Heavy  Metals 
Westside  Project 


Resultant  Concentrations  at  Basin 
from  Solid  Phase/Dissolved 


with  Project 
Phase 


Arsenic 


Dissolved  Phase -  1.0  x  10-^  ug/1  (increase) 

Solid  Phase - * - 8.55  ug/1  (existing  concentration  and  solid 

phase  concentration) 


Total  8.551  ug/1 


Cadmium 

0.24  ug/1  (increase) 

2.07  x  10~5  ug/1  (existing  concentration  and 
solid  phase  concentration 


Dissolved  Phase 
Solid  Phase  - 


Total  0.240  ug/1 


Iron 

1.0  x  10-2  ug/1  (increase) 

72.48  ug/1  (existing  concentration  and  solid 
phase  concentration 


Dissolved  Phase 
Solid  Phase  - 


Total  72.49  ug/1 


Selenium 

Dissolved  Phase - 1.04  x  10-^  ug/1  (increase) 

Solid  Phase - *  (no  data  on  existing  concentration) 
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Water  collected  from  two  field  drains  in  the  project  area  showed  abnormally 
high  values  of  selenium.  These  two  samples  showed  concentrations  of 
12.9  and  8.1  ppb;  the  standard  for  human  health  is  10  ppb.  Since  project 
lands  contain  selenium  and  existing  lands  show  leaching  of  selenium,  there 
now  appears  to  be  a  high  potential  for  the  proposed  project  to  add  selenium 
to  the  Big  Horn  River  system.  The  potential  for  leaching  selenium  can  also 
be  observed  by  the  concentrations  emanating  from  Five  and  Ten  Mile  Creeks. 

This  data  in  itself  does  not  mean  that  concentrations  in  the  Big  Horn  River 
could  approach  levels  set  for  human  health.  This  data  does,  however, 
indicate  potential  for  further  bio-accumulation  of  selenium  in  the  Big  Horn 
R’ver.  Bio-accumulation  of  selenium  has  been  identified  in  fish  tissue 
collected  from  the  Yellowstone  River,  downstream  of  the  Big  Horn 
confluence . 

Irrigation  of  project  lands  may  add  to  the  forement ioned  bio-accumulation 
but  a  determination  or  total  project  effects  cannot  be  conceived  as 
detrimental  but  only  as  a  contributor  to  the  present  system. 
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Selenium  Concentrations  for  Big  Horn  River  Samples  by  Hydride  Atomic 
Absorption  Analysis 


Chem 

Field 

Se 

Lab  # 

Sample  # 

Location 

Concentration  (ppb) 

F-3129  ' 

I 

Above  Big  Horn  Diversion 

2.2 

F-3130 

II 

Five  Mile 

9.5 

F — 3 1  3 1 

III 

Ten  Mile  Creek 

4.7 

F-3132 

IV 

Big  Horn  River 

2.8 

F-3133 

V 

Drain 

12.9  - 

Existing  irrigation 

F-3134 

3 

3  Drain 

8.1  ~ 
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Flows  Used  for  Water  Quality  Determinations 


Shell  Creek  Near  Shell,  Wyoming  (Water  Year) 
USGS  Station  06278500 


1952 

3380 

2740 

2520 

2390 

2020 

2040 

5460 

23020 

23290 

10020 

5800 

3490 

1953 

2840 

2380 

2300 

2350 

2030 

2220 

2100 

5700 

41040 

8650 

5470 

3590 

1954 

2680 

2520 

2580 

2350 

1980 

■  2070 

2450 

20200 

16950 

6360 

4210 

2140 

1955 

2170 

1880 

2000 

1800 

1740 

2020 

2270 

17720 

34370 

9620 

4810 

2940 

1956 

2600 

2430 

2410 

2270 

2270 

2370 

2560 

24250 

22080 

5660 

3930 

2650 

1957 

2290 

2180 

2090 

1870 

1690 

1910 

2000 

9950 

31830 

9500 

5750 

3960 

1958 

560 

455 

394 

263 

194 

184 

149 

17780 

5910 

2450 

1330 

433 

1959 

2760 

2440 

2350 

2170 

1760 

1980 

2250 

7010 

34020 

7800 

6010 

4240 

1960 

3230 

2400 

2350 

1960 

1850 

1800 

2520 

11190 

16610 

4970 

4710 

2860 

1961 

2870 

2020 

1980 

1770 

1490 

1590 

1720 

18120 

15520 

4250 

4160 

2990 

1962 

3250 

2900 

2480 

2030 

1860 

2000 

5410 

19630 

34660 

10600 

5460 

4200 

1963 

3380 

3070 

2660 

2150 

1950 

2030 

2360 

16810 

39870 

7580 

5210 

3490 

1964 

2880 

2620 

2310 

2180 

1940 

2080 

2020 

14560 

44950 

17500 

70470 

5250 

1965 

4130 

2960 

2880 

2570 

2070 

2180 

2600 

8030 

54500 

15840 

6940 

5530 

1966 

4220 

2860 

2620 

2360 

1990 

2220 

2190 

17470 

9700 

4510 

3550 

2270 

1967 

2370 

21360 

2130 

1740. 

1560 

1980 

2050 

13420 

48180 

17300 

5760 

5470 

1968 

4950 

3600 

2980 

2550 

2200 

2260 

2230 

7150 

58910 

13310 

8280 

7990 

1969 

5760 

4540 

3710 

2860 

2320 

2550 

5440 

26920 

16150 

12840 

6220 

4260 

1970 

3820 

3000 

2720 

2410 

2120 

2190 

2190 

13940 

41260 

10860 

6180 

4430 

1971 

3060 

2340 

2530 

2390 

2040 

2200 

2410 

17220 

37970 

8700 

6900 

4140 
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RESERVOIR  CAPACITY  ALLOCATIONS 


TYPE  OF  DAM 

Zoned  Earthfill 

|  REGION  UM 

| STATE 

Wyoming 

OPERATED  BY 

USBR 

Bovsen 

RESERVOIR 

CREST  GTM 

FT;  CREST  WIDTH 

FT 

Bovsen 

DAM 

VOLUME  OF  DAI/ 

1,527,000 

CU  YD 

Missouri  River 

Basin 

PRO.’-T.T 

ccns-ra:  cn 

ERIOD  1947-52 

Be.’.  21: 

d:v:l  on 

STREAM  LJ- 
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ind  River 

Bovsen 

UNIT 

RES  AREA  19,560  ACRES  AT  EL  4725 

.0 

Operational 

STATUS  OF  DAM 

ORIGIN*  "ED  BY: 

APPROVED  BY: 

UM-730 

June 

’78 

(Initials)  (Code) 

(Date) 

(Initials) 

(Code) 

(Date) 
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MAXIMUM  WATER  SURFACE 


El  4 752.  0  


6-0  FT 
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•  1  > 


TOP  OF  EXCLUSIVE  FLOOD  CONTROL 

el 4732.2 i 

X 

1 

1 

1  TOP  OF  JOINT  USE 

EL  A7  25,0  

X 

1 

1  USES:  F.C.  _ 

1  TOP  OF  ACTIVE  CONSERVATION 

EL.4717.i0  

i 

1 

0t  USES: 

i  TOP  OF  INACTIVE  © 

el  4685.0 

1 

t 


TOP  OF  DEAD 


EL  4657.0 


JL 


STREAM  BED  AT  DAM  AXIS 


EL  4608.0 


SURCHARGE 

520,500 

A.F. 

EXCLUSIVE 

FLOOD  CONTROL 

150,500 

A.F. 

JOINT  USE 

146,000 

A.F. 

ACTIVE 

CONSERVATION 

404,000 

A.F. 

INACTIVE 

192,500 

A.F. 

•  DEAD 

6a.  nm— 

A.F. 

j  LOWEST  POINT  OF  FOUNDATION  EXCAVATION 


EL  4538.0 


(T)  Includes _ 140^000  _ a.f.  allowance  for_  2-^0_  _year  sediment  deposition  between 

stream  bed  and  El_  _  of  which §P_»  OOP _ a.f.  is  above  El.  ^.6_57  ,_0 _ 

©  Established  by.  l?ii  jedjjnent  IeJ «^vey 


REFERENCES  AND  COMMENTS: 

RCA  dated  November  1965 
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T'-.BLE:  MINIMUM  E.O.M.  STORAGE  -  BOYSEN  RESERVOIR 


'  A  T*  T  C  O'"  .  '  f'  ‘ 

- 1  ^  :  i 

( ac- r  t ) 

Minimum 

Minimum 

Wests ide* 

Storage 

Storage 

Requirement 

Stage  Change 

Month 

(Since  1953) 

(Since  1963) 

Preferred  Plan 

(Since  1963) 

Oc  t 

310,700 

497,000 

607 

L.T.  0.1  FT 

Nov 

334,800 

519.170 

Dec 

344,700 

537, -500 

J  an 

338,300 

534,200 

Feb 

273,100 

506,700 

Mar 

262,500 

431,300 

Apr 

259,500 

365,200 

228 

L.T.  0.1  FT 

May 

343,900 

428,400 

2,821 

0.2  FT 

Jun 

387,900 

550,800 

4,355 

0.3  FT 

Jul 

342,400 

524,400 

5,257 

0.4  FT 

Aug 

296,600 

496,900 

3,737 

0.3  FT 

Sep 

274,600 

473,000 

2,284 

0.2  FT 

Ave  .  - 

267 .433  Ave . 

-  488,714 

*  Based  on  Maximum  Requirement  (not  occurring  in  same  year) 
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TABLE  V-A2 

AVERAGE,  MAXIMUM  AND  MINIMUM  DIVERSION  DATA 


APR 

V/£V 

JTTNjy 

TTTr  V 

ADO 

SEPT 

orr 

£TT  /  >, 

Max  yr.  1970  (CIR)  in. 

3.17 

7.13 

8.29 

6.33 

3.12 

0.69 

28.73 

GIR  x  1/12  x  4068 

— 

1075 

2417 

2810 

2146 

1058 

234 

Farm  Del.  (Line  1/0.62) 

— 

1733 

3899 

4533 

3461 

1706 

377 

15709 

3.86 

Seepage  Factor  2 

— 

1.203 

1.095 

1.071 

1.080 

1.108 

1.356 

Diversion  Requirement 

— 

2085 

4269 

4855 

3738 

1890 

511 

17348 

4.26 

Seepage 

— * 

352 

370 

322 

277 

184 

134 

1639 

Min  yr  1965  (CIR)  in. 

.43 

1.95 

4.76 

7.21 

4.60 

1.51 

0.93 

21.39 

CIR  x  1/12  x  4068 

146 

661 

1614 

2445 

1559 

512 

315 

Farm  Del.  (Line  2/0.62) 

235 

1066 

2603 

3942 

2515 

826 

509 

11696 

2.88 

Seepage.  Factor 

1.401 

1.203 

1.095 

1.071 

1.080 

1.108 

1.356 

Diversion  Requirement 

329 

1283 

2850 

4222 

2716 

915 

690 

13005 

3.20 

Seepage 

94 

217 

247 

280 

201 

89 

181 

1309 

Average  year  (CIR)  in. 

0.14 

2.60 

5.62 

7.86 

5.18 

3.43 

0.64 

CIR  x  1/12  x  4068 

47 

881 

1905 

2665 

1756 

1163 

217 

Farm  Del.  (Line  2/0.62) 

77 

1422 

3073 

4298 

2832 

1875 

350 

13927 

3.42 

Seepage  Factor 

1.401 

1.203 

1.095 

1.071 

1.080 

1.108 

1.356 

Diversion  Requirement 

107 

1710 

3365 

4603 

3059 

2078 

475 

15397 

3.78 

Seepage 

30 

288 

292 

305 

227 

203 

125 

1470 

65 
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4716.79  4715.18  4712.82  4710.39  4708.54  4706.80  4704.95  4708.75  4719.50  4719.90  4718.41  4717.24  4703.23  4723.48 
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FLOWS  USED  FOR  FISHERY  ANALYSIS 

AND 

ENDANGERED  SPECIES  ANALYSIS 
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YEAR 

-  q  C  0 

1953 

1954 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

OTE: 


:  ,  TABLE  IV  -  A1 
BIG  HORN  RIVER  FLOWS  ABOVE 
BIG  HORN  CANAL  EEADGATE  (CFS) 


APRIL  ! 

KAY  ! 

JUNE  ! 

JULY  ! 

AUGUST  ! 

SEPT  ! OCTOBER  ! 

160.00! 

1312.00! 

1080.00! 

900.00! 

614.00! 

1066.00! 

1221.00! 

1213.00! 

1527.00! 

1112.00! 

534.00! 

681.00! 

1122.00! 

1282.00! 

808.00! 

2241.00! 

1581.00! 

1109.00! 

818.00! 

1163.00! 

976.00! 

1*06 . 001 

976.00! 

V  Ok  r  A  * 

1  at  0  J  •  V'  'O  ♦ 

534. CO! 

790.00! 

*•  r  :  *  r'  r\  t 

IUhO  •  \J\J  I 

*7  —  •  C\r\  f 

/ / jl . vU i 

711.00! 

1669.00! 

1242.00! 

787.00! 

920.00! 

1783.001 

2148.00! 

493.00! 

2262.00! 

3767.00! 

6150.00! 

1456.001 

1409.00! 

2247.00! 

831.00! 

1885.00! 

973.00! 

599.00! 

573.00! 

1683.00! 

2450.00! 

786.00! 

534.00! 

1068.00! 

603.00! 

698.00! 

937.00! 

894.00! 

452.00! 

534.00! 

1000.00! 

607.00! 

682.00! 

813.00! 

325.00! 

299.00! 

534.00! 

886.00! 

534.00! 

576.00! 

821.00! 

953.00! 

1327.00! 

1092.00! 

1483.00! 

936.00! 

1209.00! 

1411.00! 

1638.00! 

513.00! 

714.00! 

4475.00! 

2535.00! 

668.00! 

937.00! 

1416.00! 

1485.00! 

2156.00! 

2034.00! 

1776.00! 

1034.00! 

1179.00! 

1088.00! 

1443.00! 

1096.00! 

3478.00! 

7303.00! 

1930.00! 

1189.00! 

2332.00! 

384.001 

649.00! 

794.00! 

770.00! 

712.00! 

782.00! 

773.00! 

1081.00! 

1104.00! 

6544.00! 

9154.00! 

1503.00! 

1423.00! 

1330.00! 

1502.00! 

1298.001 

1597.00! 

1038.00! 

1390.00! 

1599.00! 

1522.00! 

1372.00! 

824.00! 

1406.00! 

1478.00! 

769.00! 

954.001 

1373.00! 

1269.00! 

1396.00! 

1080.00! 

771.00! 

606.00! 

851.001 

854.00! 

1777.00! 

2403.00! 

4654.00! 

4375.00! 

1635.00! 

1665.00! 

1636.00! 

1751.00! 

1996.00! 

4810.00! 

2264.00! 

1940.00! 

1706.00! 

1772.00! 

1006.00! 

2347.00! 

1685.00! 

1219.00! 

1491.00! 

2502.00! 

2454.001 

2105.00! 

2839.00! 

3561.00! 

2632.00! 

2025.00! 

1333.00! 

1268.00! 

1141.00! 

1746.00! 

2570.00! 

4167.00! 

1911.00! 

1359.00! 

1488.00! 

1730.00! 

1951.00! 

1599.00! 

846.00! 

1160.00! 

1194.00! 

1418.00! 

252.00! 

816.00! 

986.00! 

535.00! 

816.00! 

786.00! 

413.00! 

1906.00! 

1758.00! 

1547.00! 

4136.00! 

1698.00! 

1213.00! 

1343.00! 

Bighorn  River  above  headgat 

e  =  Bighorn  River 

@  Vorland 

plus: 

April=160( 9/30*534) ; May-Sep t ember=534; Oct ober=172( 10/31*534) 
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TABLE  IV  -  A2 

BIGHORN  RIVER  ABOVE  EEADGATE 
EXISTING  IRRIG.  ON  BIGHORN  CANAL  (334  CPS  MAX) 
FOR  IRRIGATION  SEASON  APRIL-OCTOBER 


RIL  1 


v 


! 


J  U  .  '1 . 


TT*T  V 


! 


huo  j  j i 


C T  T'rP*  f  f 

k~+^Z  1  W  ^  w  *  %  » 


*  $  c  ^ 

f 

60. 00! 

973.00! 

746.00! 

566.00! 

480.00! 

732.00! 

in'5 . 0° ! 

1953 

! 

1113.00! 

1193.00! 

778.00! 

200.00! 

347.00! 

788.003 

1174.00! 

1954 

! 

708.00! 

1907.00! 

1247.00! 

775.001 

484.00! 

829.00! 

868.00! 

1955 

! 

1306.00! 

642.00! 

851.00! 

200.00! 

456.00! 

712.00! 

663.00! 

1956 

! 

611.00! 

1335.00! 

908.00! 

453.00! 

586.00! 

1449.00! 

2040.001 

1957 

1 

• 

393.00! 

1928.00! 

3433.00! 

5816.00! 

1122.00! 

1075.00! 

2139.00! 

1958 

! 

731.00! 

1551.00! 

639.00! 

265.00! 

239.00! 

1349.00! 

2342.00! 

1959 

! 

686.00! 

200.00! 

734.00! 

269.001 

364.00! 

603.00! 

786.00! 

1960 

! 

352.00! 

200.00! 

666.001 

273.00! 

348.00! 

479.00! 

217.00! 

1961 

1 

199.00! 

200.00! 

552.00! 

200.00! 

242.00! 

487.00! 

845.00! 

1962 

i 

• 

1227.00! 

758.001 

1149.00!. 

602.00! 

875.00! 

1077.00! 

1530.00! 

1963 

413.00! 

380.00! 

4141.00! 

2201.00! 

334.00! 

603.00! 

1308.00! 

1964 

! 

1385.00! 

1822.00! 

1700.00! 

1442.00! 

700.00! 

845.00! 

980.00! 

1965 

! 

1343.00! 

762.001 

3144.00! 

6969.00! 

1596.00! 

855.00! 

2224.00! 

1966 

! 

284.00! 

315.00! 

460.00! 

436.00! 

378.00! 

448.00! 

665.00! 

1967 

I 

981.00! 

770.001 

6210.00! 

8820.00! 

1169.00! 

1089.00! 

1222.001 

1968 

! 

1402.00! 

964.00! 

1263.00! 

704.00! 

1056.00! 

1265.00! 

1414.00! 

1969 

! 

1272.00! 

490.00! 

1072.00! 

1144.00! 

435.00! 

620.00! 

1265.00! 

1970 

! 

1169.00! 

1062.00! 

746.00! 

437.00! 

272.00! 

517.00! 

746.00! 

1971 

! 

1677.00! 

2069.00! 

4320.001 

4041.00! 

1301.00! 

1331.00! 

1528.00! 

1972 

! 

1651.00! 

1662.00! 

4476.00! 

1930.00! 

1606.00! 

1372.00! 

1664.00! 

1973 

! 

906.00! 

2013.00! 

1351.00! 

885.00! 

1157.00! 

2168.00! 

2346.00! 

1974 

! 

2005.00! 

2505.001 

3227.00! 

2298.00! 

1691.00! 

999.00! 

1160.001 

1975 

1 

1041.00! 

1412.00! 

2236.00! 

3833.00! 

1577.00! 

1025.00! 

1380.00! 

1976 

1 

1630.00! 

1617.00! 

1265.00! 

512.00! 

826.00! 

860.00! 

1310.00! 

1977 

! 

152.00! 

482.001 

652.00! 

201.00! 

482.00! 

452.001 

305.00! 

1978 

! 

1806.00! 

1424.00! 

1213.001 

3802.00! 

1364.00! 

879.00! 

1235.00! 

NOTE:  Existing  uses  on  Bighorn  Canal  calculated  as: 

April:  9/30*334=100 ; Kay-September«334 ; October : 10/31*334*108 
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4 

*  I 


TABLE  IV  -  A3 
IN STREAM  FLOW  REQUIREMENT 
1  FOOT  BELOV  BIG  HORN  CANAL  HEADGATE  (CFS) 


J 

V  7  > 

• 

AFR.IL  ! 

KAY  1 

%)  UxXJu  ! 

JULY  1 

AUGUST  1 

SEPT  ! OCIOEER  i 

t 

^  ^  n 

♦ 

£  f\r\  • 

*  s.)  W  •  V  ♦ 

590.00! 

566.00! 

490.09! 

580.00! 

590.00! 

! 

1953 

! 

580.00! 

580.00! 

580.00! 

200.00! 

347.00! 

580.00! 

580.00! 

! 

1954 

! 

580.00! 

580.00! 

580.00! 

580.00! 

484.00! 

580.00! 

580.00! 

! 

1955 

! 

580.00! 

580.00! 

580.00! 

200.00! 

456.00! 

580.00! 

580.00! 

1 

1956 

! 

580.00! 

580.00! 

580.00! 

453.00! 

580.00! 

580.00! 

580.00! 

! 

1957 

! 

393.00! 

580.00! 

580.001 

580.00! 

580.00! 

580.00! 

580.00! 

! 

1958 

! 

580.00! 

580.00! 

580.00! 

265.00! 

239.00! 

580.00! 

580.001 

1 

1959 

t 

• 

580.00! 

200.00! 

580.00! 

269.00! 

364.00! 

580.00! 

580.00! 

! 

1960 

! 

352.00! 

200.00! 

580.00! 

273.00! 

348.00! 

479.00! 

217.00! 

! 

1961 

1 

199.00! 

200.00! 

552.00! 

200.00! 

242.00! 

487.00! 

580.00! 

1 

1962 

! 

580.00! 

580.00! 

580.00! 

580.00! 

580.00! 

580.00! 

580.00! 

! 

1963 

! 

413.00! 

380.00! 

580.00! 

580.00! 

334.00! 

580.00! 

580.00! 

! 

1964 

! 

580.00! 

580.00! 

580.00! 

580.00! 

580.00! 

580.00! 

580.00! 

! 

1965 

! 

580.00! 

580.00! 

580.00! 

580.00! 

580.00! 

580.00! 

580.00! 

! 

1966 

! 

284.00! 

315.00! 

460.00! 

436.00! 

378.00! 

448.00! 

580.00! 

! 

1967 

1 

580.00! 

580.00! 

580.00! 

580.00! 

580.00! 

580.00! 

580.00! 

! 

1968 

! 

580.00! 

580.00! 

580.001 

580.00! 

580.00! 

580.00! 

580.00! 

! 

1969 

! 

580.00! 

490.00! 

580.00! 

580.00! 

435.00! 

580.00! 

580.00! 

1 

1970 

! 

580.00! 

580.00! 

580.00! 

437.00! 

272.00! 

517.00! 

580.00! 

! 

1971 

! 

580.00! 

580.00! 

580.00! 

580.00! 

580.00! 

580.00! 

580.00! 

! 

1972 

! 

580.00! 

580.00! 

580.00! 

580.001 

580.00! 

580.00! 

580.00! 

! 

1973 

! 

580.00! 

580.00! 

580.00! 

580.00! 

580.00! 

580.00! 

580.00! 

! 

1974 

! 

580.00! 

580.001 

580.001 

580.00! 

580.00! 

580.00! 

580.00! 

! 

1975 

! 

580.00! 

580.00! 

580.00! 

580.00! 

580.00! 

580.00! 

580.00! 

! 

1976 

1 

580.00! 

580.00! 

580.00! 

512.00! 

580.00! 

580.00! 

580.00! 

! 

1977 

1 

152.00! 

482.00! 

580.00! 

201.00! 

482.00! 

452.00! 

305.00! 

I 

1978 

! 

580.00! 

580.00! 

580.00! 

580.00! 

580.00! 

580.00! 

580.00! 

NOTE: 

If  value  in  Table  IV  -  A2  >= 

580, IFR- 

580 

If  value  in  Table  IV  -  A2  <580,  IFR«=value 
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TABLE  IV  -  A4 

VESTSIDE  DIVERSION  REQUIREMENT  AT  HEADGATE  (CFS) 


I 

♦ 

vr  i  f 

+  v  • 

APRIL  ! 

MAY  ! 

JUNE  ! 

JULY  ! 

AUGUST.  ! 

SEPT  ! OCTOBER  ! 

* 

*  C  =  1  \ 

r  ^  »  • 

0.00! 

25.66! 

67.64! 

71.61! 

49.24! 

46.16! 

10.47! 

f 

• 

■*  r\  “  •  * 

_  f 

0.00! 

21.15! 

64.52! 

83.54! 

50.46! 

42.491 

7 .  c  'j  ! 

\ 

• 

1-54  ! 

4.39! 

30.04! 

58.16! 

84.53! 

55.43! 

45.02! 

6.60! 

J 

m  T  T  * 

-•  -  p  » 

24.94! 

L  i  _  I,  *  ■ 

—  **  '“S  f 

/  V  «  'w  ’J  * 

c  "  7P  ? 

*  -  * 

! 

1956  ! 

5.27! 

31.36! 

76.00! 

69.96! 

44.17! 

44.52! 

8.45! 

! 

1957  ! 

3.59! 

17.58! 

44.68! 

77.87! 

51.38! 

35.87! 

6.05! 

! 

1953  1 

1.19! 

45.43! 

52.54! 

56.09! 

55.12! 

42.24! 

10.02! 

! 

1959  ! 

0.00! 

24.40! 

58.16! 

81.88! 

54.17! 

25.57! 

5.15! 

! 

1960  ! 

3.84! 

41.71! 

59.78! 

79.05! 

49.711 

32.71! 

5.75! 

! 

1961  ! 

2.07! 

21.95! 

73.19! 

76.45! 

58.16! 

20.96! 

2.98! 

1 

1962  ! 

0.24! 

14.46! 

59.47! 

65.71! 

45.60! 

40.22! 

10.62! 

i 

• 

1963  ! 

0.001 

35.08! 

43.68! 

76.39! 

51.38! 

35.42! 

8.90! 

1 

1964  ! 

0.001 

27.92! 

38.94! 

89.79! 

46.02! 

41.36! 

9.64! 

l 

1965  ! 

5.51! 

20.88! 

47.93! 

68.66! 

44.17! 

15.40! 

11.21! 

! 

1966  i 

2.16! 

45.88! 

56.47! 

80.65! 

48.70! 

38.39! 

9.64! 

! 

1967  ! 

0.00! 

25.86! 

25.64! 

78.11! 

56.56! 

24.56! 

9.64! 

! 

1968  ! 

0.88! 

23.94! 

46.80! 

77.51! 

25.71! 

35.36! 

8.81! 

! 

1969  ! 

0.00! 

38.06! 

32.01! 

78.63! 

59.71! 

46.66! 

5.30! 

! 

1970  ! 

0.00! 

33.89! 

71.761 

78.93! 

60.78! 

31.76! 

8.30! 

1 

1971  ! 

0.00! 

23.74! 

70.45! 

73.44! 

55.60! 

34.60! 

0.00! 

1 

1972  ! 

1.04! 

28.85! 

60.90! 

58.39! 

40.78! 

36.941 

4.941 

J 

1973  ! 

0.00! 

39.25! 

57.65! 

67.77! 

52.33! 

19.89! 

8.60! 

! 

1974  ! 

10.06! 

26.92! 

76.19! 

73.50! 

46.07! 

34.04! 

5.75! 

1 

1975  1 

0.00! 

4.70! 

51.54! 

73.50! 

51.85! 

38.89! 

2.92! 

! 

1976  ! 

0.00! 

37.14! 

51.86! 

85.49! 

48.22! 

31.94! 

7.62! 

1 

1977  1 

0.00! 

35.95! 

72.70! 

71.14! 

41.31! 

37.51! 

9.87! 

! 

1978  ! 

0.00! 

2.92! 

63.40! 

66.06! 

45.12! 

27.59! 

9.42! 
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TABLE  IV  -  A5 

FLOV  AVAILABLE  FOR  VEST  SIDE  (CFS) 


\ 

• 

YEAR  ! 

APRIL  ! 

KAY  ! 

JUNE  1 

JULY  ! 

AUGUST  ! 

SEPT  ! 

OCTOBER 

} 

• 

1^2  ! 

. 0.001 

398.00! 

166.001 

0.00! 

0.00! 

1^2.00! 

533.00 

! 

• 

1953  ! 

533.00! 

613.00! 

198.00! 

0.00! 

0.00! 

208.00! 

594.00 

! 

1954  ! 

128.00! 

1327.00! 

667.00! 

195.00! 

0.00! 

249.00! 

288.00 

! 

1955  ! 

726.00! 

62.00! 

271.00! 

0.001 

0.00! 

132.001 

83.00 

! 

1956  ! 

31.00! 

755.00! 

328.00! 

0.00! 

6.00! 

869.00! 

1460.00 

! 

• 

1957  ! 

0.00! 

1348.00! 

2853.00! 

5236.00! 

542.00! 

495.00! 

1559.00 

\ 

• 

1958  ! 

151.00! 

971.00! 

59.00! 

0.00! 

0.00! 

769.00! 

1762.00 

! 

1959  ! 

106.00! 

0.00! 

154.00! 

0.00! 

0.00! 

23.00! 

206.00 

! 

1960  ! 

0.00! 

0.00! 

86.00! 

0.00! 

0.00! 

0.00! 

0.00 

1 

1961  ! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

265.00 

! 

1962  ! 

647.00! 

178.00! 

569.00! 

22.00! 

295.00! 

497.00! 

950.00 

! 

1963  ! 

0.00! 

0.00! 

3561.00! 

1621.00! 

0.00! 

23.00! 

728.00 

! 

1964  ! 

805.00! 

1242.00! 

1120.00! 

862.00! 

120.00! 

265.00! 

400.00 

! 

1965  ! 

763.00! 

182.00! 

2564.00! 

6389.00! 

1016.00! 

275.00! 

1644.00 

! 

1966  ! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

0.001 

85.00 

! 

1967  ! 

401.00! 

190.00! 

5630.00! 

8240.00! 

589.00! 

509.00! 

642.00 

! 

1968  ! 

822.00! 

384.00! 

683.00! 

124.00! 

476.00! 

685.00! 

834.00 

! 

1969  ! 

692.00! 

0.00! 

492.00! 

564.00! 

0.00! 

40.00! 

685.00 

f 

• 

1970  ! 

589.00! 

482.00! 

166.00! 

0.00! 

0.001 

0.00! 

166.00 

1 

1971  ! 

1097.00! 

1489.00! 

3740.00! 

3461.001 

721.00! 

751.00! 

948.00 

! 

1972  ! 

1071.00! 

1082.00! 

3896.00! 

1350.00! 

1026.00! 

792.00! 

1084.00 

1 

1973  ! 

326.00! 

1433.00! 

771.00! 

305.00! 

577.00! 

1588.00! 

1766.00 

! 

1974  ! 

1425.00! 

1925.001 

2647.00! 

1718.00! 

1111.00! 

419.00! 

580.00 

! 

1975  ! 

461.00! 

832.00! 

1656.00! 

3253.00! 

997.00! 

445.001 

800.00 

! 

1976  ! 

1050.00! 

1037.00! 

685.00! 

0.00! 

246.00! 

280.00! 

730.00 

! 

1977  ! 

0.00! 

0.00! 

72.00! 

0.00! 

0.00! 

0.00! 

0.00 

! 

1978  I 

1226.00! 

844.00! 

633.00! 

3222.00! 

784.00! 

299.00! 

655.00 
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TABLE  IV  -  A6 

RELEASES  REQUIRED  FROM  30YSEN  RESERVOIR 
FOR  VESTSIDE  PROJECT  (CFS) 


1 

• 

vr  •  r? 

» 

• 

APRIL  1 

MAY  ! 

JUNE  ! 

JULY  ! 

AUGUST  ! 

SEPT  ! OCTOBER  ! 

i 

1952 

! 

0.00! 

372.34! 

98.36! 

-71.61! 

-49.24! 

105.84! 

522.53! 

! 

1953 

1 

533.00! 

591.85! 

133.48! 

-83.54! 

-50.48! 

165.51! 

586.15! 

! 

1954 

! 

123.61! 

1296.96! 

608.84! 

110.47! 

-55.43! 

203.98! 

279.40! 

! 

1955 

I 

718.90! 

37.06! 

225.89! 

-76.09! 

-55.78! 

95.76! 

71.94! 

! 

1956 

1 

25.73! 

723.64! 

252.00! 

-69.96! 

-38.17! 

824.48! 

1451.55! 

! 

1957 

! 

"3.59 ! 

1330.42! 

2808.32! 

5158.13! 

490.62! 

459.13! 

1552.95! 

! 

1958 

! 

149.81! 

925.57! 

6.46! 

-56.09! 

-55.12! 

726.76! 

1751.98! 

! 

1959 

! 

106.00! 

-24.40! 

95.84! 

-81.88! 

-54.17! 

-2.57! 

200.85! 

! 

1960 

! 

-3.84! 

-41.71! 

26.22! 

-79.05! 

-49.71! 

-32.71! 

-5.75! 

! 

1961 

! 

-2.07! 

-21.95! 

-73.191 

-76.45! 

-58.16! 

-20.96! 

262.021 

! 

1967 

t 

646.76! 

163.54! 

509.53! 

-43.71! 

249.40! 

456.78! 

939.38! 

! 

1963 

! 

0.00! 

-35.08! 

3517.321 

1544.61! 

-51.38! 

-12.42! 

719.10! 

! 

1964 

! 

805.00! 

1214.081 

1081.06! 

772.21! 

73.98! 

223.64! 

390.36! 

! 

1965 

! 

757.49! 

161.12! 

2516.07! 

6320.34! 

971.83! 

259.60! 

1632.79! 

1 

1966 

! 

-2.16! 

-45.88! 

-56.47! 

-80.65! 

-48.70! 

-38.39! 

75.36! 

! 

1967 

! 

401.00! 

164.14! 

5604.36! 

8161.89! 

532.44! 

484.44! 

632.36! 

! 

1968 

! 

821.12! 

360.06! 

636.20! 

46.491 

450.29! 

649.64! 

825.19! 

! 

1969 

! 

692.00! 

-38.06! 

459.99! 

485.37! 

-59.71! 

-6.66! 

679.70! 

! 

1970 

! 

589.00! 

448.11! 

94.24! 

-78.93! 

-60.78! 

-31.76! 

157.70! 

! 

1971 

! 

1097.00! 

1465.261 

3669.55! 

3387.56! 

665.40! 

716.40! 

948.00! 

! 

1972 

! 

1069.96! 

1053.15! 

3835.10! 

1291.61! 

985.22! 

755.06! 

1079.06! 

! 

1973 

! 

326.00! 

1393.75! 

713.35! 

237.23! 

524.671 

1568.11! 

1757.40! 

! 

1974 

! 

1414.94! 

1898.08! 

2570.81! 

1644.50! 

1064.93! 

384.96! 

574.25! 

1 

1975 

1 

461.00! 

827.30! 

1604.46! 

3179.50! 

945.15! 

406.111 

797.08! 

1 

1976 

! 

1050.00! 

999.86! 

633.14! 

-85.491 

197.78! 

248.06! 

722.38! 

! 

1977 

! 

0.00! 

-35.95! 

-0.70! 

-71.14! 

-41.31! 

-37.51! 

-9.87! 

1 

1978 

1 

1226.00! 

841.08! 

569.60! 

3155.94! 

738.88! 

271.41! 

645.58! 

The  negative  number  is  the  release  from  Boysen  Reservoir. 
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TABLE  IV  -  A7 

RELEASES  REQUIRED  FROM  BOYSEN  RESERVOIR 


FOR 

VESTSIDE 

PROJECT 

(AF) 

t 

• 

~  *  \  t 

APRIL  J 

MAY  1 

JUNE  ! 

JULY  ! 

AuuUST  i 

SIFT  ) 

OCTOBER  ! 

J 

1  0  =  '' 

-  t 

r,  r,  ? 

f  i  r*  **  »  ^  i 

^  ^  ^  i 

y*  f  1 

^  .  . 

»  V  V  * 

V  • 

v  «■  /  •  /  1  » 

'w'  *  * 

•  -  -  ■* 

! 

1953  ! 

0.001 

0.00! 

0.001 

5136.871 

3104.02! 

0.00! 

0.00! 

! 

1954  ! 

0.00! 

0.00! 

0.00! 

0.00! 

3408.39! 

0.00! 

0.00! 

! 

1955  ! 

0.00! 

0.00! 

0.00! 

4678.77! 

3429.91! 

0.00! 

0.00! 

! 

1956  ! 

0.00! 

0.001 

0.00! 

4301.84! 

2347.07! 

0.00! 

0.00! 

! 

1957  ! 

213.61! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

! 

1958  ! 

0.00! 

0.00! 

0.00! 

3448.97! 

3389.33! 

0.00! 

0.00! 

! 

1959  1 

0.00! 

1500.36! 

0.001 

5034.80! 

3330.91! 

152.91! 

0.00! 

! 

1960  ! 

228.48! 

2564.75! 

0.00! 

4860.78! 

3056.67! 

1946.25! 

353.57! 

! 

1961  ! 

123.17! 

1349.71! 

4354.80! 

4700.91! 

3576.26! 

1247.12! 

0.00! 

! 

1962  ! 

0.00! 

0.00! 

0.00! 

2687.73! 

0.00! 

0.00! 

0.00! 

! 

1963  I 

0.00! 

2157.07! 

0.00! 

0.00! 

3159.36! 

738.99! 

0.00! 

! 

1964  ! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

1 

1965  ! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

! 

1966  1 

128.52! 

2821.16! 

3359.96! 

4959.17! 

2994.56! 

2284.20! 

0.00! 

! 

1967  1 

0.00! 

0.001 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

1 

1968  ! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

! 

1969  ! 

0.00! 

2340.31! 

0.00! 

0.00! 

3671.57! 

396.27! 

0.00! 

! 

1970  ! 

0.00! 

0.00! 

0.00! 

4853.41! 

3737.36! 

1889.72! 

0.00! 

! 

1971  ! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

! 

1972  1 

0.00! 

0.001 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

! 

1973  ! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

1 

1974  ! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

! 

1975  ! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

! 

1976  ! 

0.00! 

0.00! 

0.00! 

5256.78! 

0.00! 

0.00! 

0.00! 

! 

1977  ! 

0.00! 

2210.571 

41.65! 

4374.40! 

2540.15! 

2231.84! 

606.91! 

! 

1978  ! 

1 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 

0.00! 
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TABLE  IV  -  A8 
IK STREAM  FLOWS 

DIRECTLY  BELOV  BIGHORN  CANAL  (CFS) 


1  1952  I 

!  1953  ! 
!  1954  1 
1  1955  ! 
!  1956  ! 
!  1957  ! 
!  1958  ! 
!  1959  ! 
!  1960  I 
I  1961  ! 
!  1967  ! 
1  1963  I 
!  1964  J 
!  1965  ! 
!  1966  ! 
!  1967  ! 
I  196c  ! 
!  1969  ! 
1  1970  ! 
!  1971  ! 
!  1972  ! 
!  1973  ! 
!  1974  ! 
!  1975  ! 
t  1976  ! 
!  1977  1 
I  1978  ! 


APRIL  ! 

MAY  I 

JUNE  ! 

JULY  ! 

AUGUST  ! 

SEPT  ! OCTOBER  ! 

60.001 

952.341 

678.36! 

566.001 

480.00! 

685.84! 

1102.53! 

1113.00! 

1171.85! 

713.48! 

200.00! 

347.00! 

745.51! 

1166.15! 

703.61! 

1876.96! 

1188.84! 

690.47! 

484.00! 

783.98! 

859.40! 

1298.90! 

617.06! 

805.89! 

200.001 

456.00! 

675.76! 

651.94! 

605.73! 

1303.64! 

832.00! 

453.00! 

580.001 

1404.48! 

2031.551 

393.00! 

1910.42! 

3388.32! 

5738.131 

1070.62! 

1039.13! 

2132.95! 

729.81! 

1505.57! 

586.46! 

265.00! 

239.00! 

1306.76! 

2331.98! 

686.00! 

200.00! 

675.841 

269.00! 

364.00! 

580.00! 

780.85! 

352.00! 

200.001 

606.22! 

273.00! 

348.00! 

479.00! 

217.001 

199.00! 

200.00! 

552.00!. 

200.00! 

242.00! 

487.00! 

842.02! 

1226.76! 

743.54! 

1089.53! 

580.00! 

829.40! 

1036.78! 

1519.38! 

413.00! 

380.00! 

4097.32! 

2124.611 

334.00! 

580.00! 

1299.10! 

1385.00! 

1794.08! 

1661.06! 

1352.21! 

653.981 

803.64! 

970.36! 

1337.49! 

741.12! 

3096.07! 

6900.34! 

1551.83! 

839.60! 

2212.79! 

284.00! 

315.001 

460.00! 

436.00! 

378.001 

448.00! 

655.36! 

981.00! 

744.14! 

6184.36! 

8741.89! 

1112.44! 

1064.44! 

1212.361 

1401.12! 

940.06! 

1216.20! 

626.491 

1030.29! 

1229.64! 

1405.19! 

1272.00! 

490.001 

1039.99! 

1065.37! 

435.00! 

580.00! 

1259.70! 

1169.00! 

1028.111 

674.24! 

437.00! 

272.00! 

517.00! 

737.70! 

1677.00! 

2045.26! 

4249.55! 

3967.56! 

1245.40! 

1296.40! 

1528.00! 

1649.96! 

1633.15! 

4415.10! 

1871.61! 

1565.22! 

1335.06! 

1659.06! 

906.00! 

1973.75! 

1293.35! 

817.231 

1104.67! 

2148.11! 

2337.40! 

1994.94! 

2478.08! 

3150.811 

2224.50! 

1644.93! 

964.96! 

1154.25! 

1041.00! 

1407.30! 

2184.46! 

3759.50! 

1525.15! 

986.11! 

1377.08! 

1630.00! 

1579.86! 

1213.14! 

512.00! 

777.78! 

828.06! 

1302.38! 

152.00! 

482.001 

580.00! 

201.00! 

482.00! 

452.00! 

305.00! 

1806.00! 

1421.08! 

1149.60! 

3735.94! 

1318.88! 

851.41! 

1225.58! 

Flows  in  Big  Horn  River  after  Westside  is  developed.  Compare  this  table 
with  Table  IV-A2.  The  flows  with  the  project  (Table  IV-A8)  are  always 

equal  to  or  greater  than  flows  without  the  project  (Table  IV-a2>)  . 
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DISCHARGE  (  cf  3  ) 


» 


25^6 


Figure  4.  Average  monthly  flows  near  Winchester,  Wyoming,  1952  to  I960. 


82 


re 


o 

o 

o 

•* 

co 


c  0 

l_  JZ 


o  5 

3  0 


o  r 


§  s 

at  " 

CS  C3 
X 

t> 

co 


O 

© 

'© 


•H 

CO 

re 

M 

u 

re 

- — 

0  ' 

U 

rH 

co 

•H 

3 

W 

0 

> 

£ 

•H 

T“) 

CO 

0 

•H 

co 

3 

CO 

re 

0 

r- 

CO 

u 

r* 

re 

r- 

J3 

XJ 

U 

•H 

co 

Cl 

•H 

-3 

"> 

•-* 

0 

o 

U 

r" 

u 

co  a 

*— i 

DC'  0 

~  u 


0  E 

*c  c 

c  1- 

E  »-i 

XJ  c 

a  o 

XJ  -H 
•H  XJ 

-o  a 
re  re 
.re  -a 
0 

w- 1  u 
O 

XJ 
CO  3 
XJ  0 


r— I  U 
3  U 
co  a 
0 
ex 


in 

a 

3 

cb 


u 
0 
> 
©  *H 
— '  CC 


fc-r 


r 

© 


T 

© 

CN 


T 

© 

•<r 


I 

© 

© 


1 - 

©  © 

oo  © 


(  }uaoi9d  )  noi^onpay 


83 


D 


VEGETATION  MAPS 
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JL  MM 


BiOCk  G.'*c  >»-*oo<3 

PiM-^r  C*;»4  /  RiwUWI 

NuMd’i  Soitbu**  (  100  %) 

Big  Bogobrwh  (  100  % )  ' 

Rock  (  80- IOO  %  )  /  Nuttor'k  SoHbuth 
Rock  (  40-  70e«  )  /  Nultol'k  3«l1b*»h 
Rock  (  20-  39  V  }  t  Ncttol'#  Saltbush 
Big  Sogabnthh  (80-93%)  /  Nuttol't  Saltbush 
Big  Sogabruth  (60-79%)  /  HwHd't  Saltbuoh 
Big  Sagabrvah  (40-59%)  /  Nattol'*  Saltbush 
Big  Sogsbrush  (20-39%)  /  Nut  folk  Soltbush 
Big  Sagabrush  (  <  20  %  )  /  Nuttol*  Saltbush 
Ruttion  Olnrs  (100%) 

Bighorn  Conal 


K  A  LI 


Figur*  5a.  Westsid*  hrigotk>*  Project  With  Vegetation  Plotted. 


ORCMAJtO  *CMCM,V>0 

V«g»t« W 


MMHfflESi  It 


< : 

% 


Grou  (100%) 

^.•r  *»  ruw  (IOC%: 

Rock  (  BO-  100%  )  /  NiftWi  So<rbu»h 
Rock  (  40- 79%  )  /  Hu  not 't  Sottbu** 

Rock  (20-39%)  /  Nutlel't  Soltt wj*>> 

Bif  Sofsbfwkh  (S0-99%)  /  Hwttal*  Scltbwak 
B*1  So9*bru»h  (BO-79%  )  /  Huttoi’*  Saltbush 
B-g  Sojsbrwsh  (40-39%)  /  Ngttot't  Saltbush 
B*  So^s  brush  (20-39%)  /  Nuftol's  Saltbush 
Btg  Sogsbrwsh  (  <  20%)  /  Nuttol't  Soltbush 


MILES 

o  <n 

SCALE 


Figure  5b.  Westside  Irrigation  Project  With  Vegetation  Plotted 
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Figure  5c.  Weeteide  Irrigation  Project  With  Vegetation  Plotted 
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Figure  5d.  Wwtelde  Irrigation  Protect  With  Vegetollon  Plotted. 
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Project  With  Grot*  Vegetation  Types  Plotted. 
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Figure  6b.  We*t*ide  Irrlgotion  Project  With  Grot*  Vegetation  Type* 


SECTION  8 


MAP  OF  MITIGATION  FEATURES  IN  THE  PROJECT  AREA 


SIGNIFICANT  ENVIRONMENTAL  ISSUES 


lolloping  issues  were  de  termined  by  USSR,  through  the  scoping  process ,  to 
"i  i  '■?  $  -  srn  1 1  leant  l  o  L » 1 6  v«  0 .  t  s  1 ..  •-  ;  r o 


i.  *.  UtUiV 


L  .  H  .  .1 


v.  L  t  C  - 


•  ,n  ^  '  '  *  r 


fishery  impacts;  water  quantity  and  quality  impacts;  loss  of  public  lands;  and, 
loss  of  soils  through  increased  erosion. 


These  issues  are  not  in  any  order  of  priority. 


96 


WESTSIDE  ENVIRONMENTAL  SCOPING  SESSION 

March  5  1985 


Purpose :  To  determine  the  scope  of  issues  to  be  addressed  in  the  environmental 

impact  statement,  and  to  identify  the  significance  of  the  issues  related  to  the 
proper  action. 

Background :  Notice  of  the  meeting  was  given  in  area  newspapers  and  the 

Federal  Register.  Letters  were  mailed  directly  to  agencies,  groups,  and 
ina lvidual s . 

Bureau  Personnel  in  Attendance : 

Derwood  Mercer  State  Coordinator  for  Montana  and  Wyoming 

Stan  Gappa  Chief,  Reports  and  Environment  Branch 

Jerry  Kaiser  Environmental  Planner 

General :  Derwood  Mercer  provided  the  opening  comments  and  introduced  the  other 

parties.  Derwood  briefly  described  project  facilities,  project  potentials  such 
as:  recreational  facilities,  municipal  water,  wildlife  compensation  and/or 

enhancement,  and  possible  alternatives  to  the  project.  He  then  turned  the 
meeting  over  to  Stan  Gappa  who,  thereafter,  chaired  the  meeting. 

Individual  comments  were  tape  recorded.  An  informal  ques t ion-and-answer  period 
followed  the  closure  of  the  meeting. 

A  30-day  period  was  provided  to  receive  additional  comments. 

All  materials  pertaining  to,  or  resulting  from,  the  scoping  session  and  the 
30-day  follow-up  period  are  on  file  in  the  Bureau's  Missouri  Basin  Reginal 
Office  in  Billings,  Montana. 
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ENVIRONMENTAL  SCOPING  SESSION  SUMMARY 
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6d.  Westside  Irrigation  Project  With  Gross  Vegetation  Type*  Plotted. 
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Figure  6c.  Weetslde  Irrigation  Projecl  With  Gros*  Vegetation  Types  Plotted. 
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SECTION  8: 


MAP  OF  MITIGATION  FEATURES 
IN  THE  PROJECT  AREA 
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